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EXECUTIVE SUMMARY

e e e A e e s ]

ERM-West, Inc., (ERM) conducted a Remedial Investigation (RI) at the
Nevada Air National Guard (NVANG) Base in Reno, Nevada. The RI
is part of the Installation Restoration Program, which is designed to
investigate and remediate potentially contaminated sites on Air
National Guard property.

The NVANG Base is located at the Reno Tahoe International Airport

complex, approximately 5 miles southeast of downtown Reno, Nevada.
i The Base presently occupies approximately 60 acres of land adjacer:t to
\ the northwest quadrant of the airport complex. During finalization of
the RI Report, the NVANG Base underwent a change in mission and
currently houses the 152nd Airlift Wing. Throughout the text, tables,
and illustrations in this document, the NVANG Base is referred to

using the name of its former mission (152nd Tactical Reconnaissance
Group).

A Site Investigation (SI) was conducted at the NVANG Base by Oak
Ridge National Laboratory/Environmental Technelogy Section. The
results of the SI, reported in April 1994, recommended that an RI be
performed at four sites at the Base: Sites 4 and 5 [Former Fire Training
Areas (FTA)]; Site 7 [Petroleum, Oil, and Lubricants Storage Area(POL)];
and Site 14 [Oil Water Separator (OWS)].

ERM drilled 34 soil borings during the course of the RI field work. A
total of 9 monitoring wells were also installed as part of the RI field
activities. Review of data collected during both the RI and SI drilling i
activities suggests that the near-surface geology consists of lacustrine !
silty clay underlain by alluvial sand and gravel. Shallow ground water )
was encountered throughout the base in a semi-confined aquifer.
Ground water flows toward the east or southeast at the NVANG Base.

Results of chemical analysis of soil and ground water samples collected
during both the RI and SI indicates that petroleum hydrocarbons (JP-4 {
fuel and component compounds) have impacted both soil and ground
water at the Base. Additionally, the RI identified two limited areas of
ground water impacted by trichloroethylene (TCE).

Site-specific findings and recommendations based on the RI are
summarized below.
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Site 4 - Former Fire Training Area

An area of soil was identified in which total petroleum hydrocarbons
(TPH), 1,24-trichlorobenzene, and 1,4-dichlorobenzene exceeded
cleanup goals. In general, this area is relatively small and is located
immediately upgradient from monitoring well MWO05. The area of
petroleum-impacted soil potentially provides a continuing source of
petroleum hydrocarbons and volatile organic compounds to ground
water.

An area of ground water was identified that contained TCE and
benzene concentrations equal to or exceeding their respective cleanup
standards. Benzene was detected at a maximum concentration of 23
micrograms per liter (ug/1) and its cleanup standard is 5 ug/l. TCE was
detected at a maximum concentration of 12 pg/l and its cleanup
standard is 5 pg/l. The area of benzene and TCE contamination in
ground water is also confined to the immediate vicinity of monitoring
well MWOS5. A comparison of concentrations of these compounds in
samples collected in March 1992 and July 1995 suggest that significant
decreases have occurred.

The following recommendations were made based on the results of the
RIL:

e Long-term ground water monitoring should be performed at the
site, based on the limited extent of ground water affected and based
on the current declining concentration trend for TCE and benzene.

e A Feasibility Study should be performed to evaluate remedial
alternatives for soil.

Site 5 - Former Fire Training Area

An area of TPH-impacted soil was identified in the immediate vicinity
of monitoring well MW17. The impacted soil provides a continuing
source of petroleum-derived hydrocarbons to ground water at the site.

This soil area lies partially on Airport property and partially on the
NVANG Base.

Benzene exceeds cleanup standards in ground water samples collected
from monitoring well MW17. The maximum concentraticn of
benzene detected in samples collected from this monitoring well was
14 ug/l. The cleanup standard for benzene is 5 ug/l. Review of
additional data for the site suggcsts that benzene-impacted ground
water is confined to the immediate vicinity of monitoring well MW17.
A portion of this area of benzene-impacted ground water also probably
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extends off Base. A comparison of concentrations of these compounds
in samples collected in March 1992 and May 1995 suggests that no
significant concentration changes have occurred.

Based on review ot RI data, it was recommended that an FS be
performed to evaluate remedial alternatives for soil and ground water
at this site.

Site 7 - Petroleum, Oil, and Lubricants Storage Area

An area of petroleum-impacted soil was identified at this site. Review
of the areal and vertical distributions of TPH, benzene, and other fuel
component compounds suggests that the complex distribution of
impacted soil is consistent with the product release history at the site.
The existence of petroleum-impacted soil at the site poses a potential
threat to ground water quality.

Approximately 13,500 gallons of floating JP-4 fuel (floating product) was
discovered within the gravel backfill surrounding existing
underground storage tanks. Product removal operations were
implemented in late August 1995 through early September, during
which approximately 10,000 gallons of product was removed. One
additional area of free product exists at Site 7 - POL Storage Area in the
vicinity of product monitoring well T-4. This discrete area of floating
product is likely associated with a surface spill event. Existence of
floating product at the site poses a threat to ground water quality.

An area of ground water was identified that contained benzene and
bis(2-ethylhexyl)phthalate exceeding their respective cleanup standards.
Benzene was detected at a maximum concentration of 1,300 pg/1 and its
cleanup standard is 5 pg/1. Bis(2-ethylhexyl)phthalate was detected at a
maximum concentration of 1,700 ug/l and its cleanup standard is
6 ug/l. The areca of ground water impacted by benzene may extend off
Base. However, it is not anticipated that the benzene-impacted ground
water extends a significant distance south of the Base fence line, based
on review of the on-Base benzene distribution.

Based on review of RI data, it was recommended that an FS be
performed to evaluate remedial alternatives for further product
removal and for soil and ground water at this site.

Site 14 - Oil Water Separator

TPH in soils exceed cleanup standards in an area of soil at Site 14 -
OWS. The distribution of the TPH-impacted soil is consistent with the
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release history at Site 14 - OWS. The absence of significant volatile
organic compounds in the impacted area suggests that in situ
degradation of the spilled fuel has occurred. The remaining
semivolatile components of JP-4 fuel have low solubility, inhibiting
their transport to ground water.

It does not appear that TPH-impacted soils currently provide a
significant source of fuel-related hydrocarbons to ground water.
Ground water data collected during the SI and the RI suggest that

minor concentrations of fuel-related hydrocarbons have been
transported to ground water.

Long-term monitoring should be performed at Site 14 - OWS ground
water to detect the possibility of future problems.

XXi
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SECTION 1.0

INTRODUCTION

U O SIS PRN P

ERM-West, Inc., (ERM) has prepared this report for the Remedial
Investigation (RI) conducted at the Nevada Air National Guard
(NVANG) Base in Reno, Nevada. The RI is part of the Installation
Restoration Program (IRP) of the Air National Guard, and was
performed under contract DAHA90-94-0014 between ERM and the
National Guard Bureau, Department of the Army and the Air Force.
The Air National Guard/Civil Engineering Environmental
Restoration Group (ANG/CEVR) provided technical and project

management oversight for this investigation on behalf of the !
ANG/CEVR.

The RI report follows the recommended ANG/CEVR format and
contains the basic contents suggested in the United States
b Environmental Protection Agency (EPA) document Guidance for

Conducting Remedial Investigation and Feasibility Studies Under
CERCLA (EPA, 1988).

A description of planned activities performed during this RI is
included in ERM's Rl/Feasibility Study (FS) Workplan (ERM, 1995b).
Field activities for the RI were performed during May 1995. The
objectives of this RI report are to: 1) summarize the activities and |
present the results of the soil and ground water investigations j
conducted at IRP Sites 4 [Former Fire Training Area (FTA)] , 5 (Former !
FTA), 7 [Petroleum, Qil, and Lubricants (POL) Storage Area], and 14 [Oil ‘
Water Separator (OWS)] at the NVANG Base; 2) determine the nature

and extent of contamination at the IRP sites; and 3) provide

recommendations for response actions. This introduction includes the
following subsections:

¢ Site background information; and

¢ ]RP information.

1.1 Site Background Information

The NVANG Base is located at the Reno-Tahoe International Airport
complex, approximately 5 miles southeast of downtown Reno, Nevada
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(Figure 1-1). During finalization of the RI Report, the NVANG Base
underwent a change in mission and currently houses the 152nd Airlift
Wing. Throughout the text, tables, and illustrations in this document,
the NVANG Base is referred to using the name of its former mission ’
(152nd Tactical Reconnaissance Group).

The Base presently occupies approximately 60 acres of land adjacent to ‘
the airport complex.

Previous IRP investigations have been performed at the NVANG Base. |
These investigations have included the following:

e Preliminary Assessment (PA) record search performed in 1988 by
Automated Sciences Group, Inc. (ASG);

* Site Assessment performed in 1991 by PEER Consultants (PEER);

¢ Site Investigation (SI) performed in 1992 through 1993 by Oak Ridge
National Laboratory/Environmental Technology Section
(ORNL/ETS); and

* SI performed at Site 12 - Aircraft Parking Apron Area in 1993 :
, through 1994 by Operational Technologies Corporation (OpTech). j

The ORNL/ETS SI confirmed the presence of soil and ground water
contamination at four sites at the NVANG Base. The sites identified
were sites 4, 5, 7, and 14. The SI recommended that an RI/FS be ;1
conducted. Background information regarding previous investigations |
at the four study sites is provided in Sections 2.1 and 2.2 of this report.

| 1.2 Installation Restoration Program (IRP) Information

The Defense Environmental Restoration Program (DERP) was
established in 1984 to promote and coordinate efforts for the evaluation
and cleanup of cortamination at Department of Defense (DoD)
installations. On January 23, 1987, Presidential Executive Order 12580
was issued which assigned the responsibility for carrying out DERP
within the overall framework of the Superfund Amendments and
Reauthorization Act (SARA) and the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) to the
Secretary of Defense. The IRP was established under DERP to identify,
investigate, and remediate contamination at installations. The IRP
focuses on cleanup of contamination associated with past DoD
activities to ensure that threats to public health are eliminated and to
restore natural resources for future use.
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The IRP is divided into six phases as illustrated in Figure 1-2. These
phases are defined and described in the following subsections.

121 Prelimi Asses  (PA)

The PA process consists of personnel interviews, a record search, and
site inspection designed to identify and evaluate past disposal and/or
spill sites that might pose a potential or actual hazard to public health,
public welfare, or the environment. Previously undocumented
information is obtained through the interviews. The record search
focuses on obtaining useful information from: aerial photographs,
installation plans; facility inventory documents; lists of hazardous
materials used; subcontractor reports; correspondence; Material Safety
Data Sheets; federal/state agency scientific reports on endangered and
threatened species; and critical habitats, documents from local
government offices, and numerous standard reference sources.

12.2 Site Investigation (SI)

The SI phase consists of field activities designed to confirm the
presence or absence of contamination at the sites identified and to
determine potential risks to human health and the environment. The
activities undertaken during the SI generally fall into three distinct
categories: screening, confirmation, and optional activities. Screening
activities are conducted to gather preliminary data on each site.
Confirmation activities include specific media sampling and laboratory
analysis to confirm either the presence or the absence of
contamination, chemical concentrations, and the potential for
migration of contaminants. Information obtained during the
subsurface investigation is also utilized to define the installation and
site hydrology, geology, and soil characteristics. Additional data may be
needed to reach a decision point for a site, such as no further IRP action

warranted, prompt removal of contaminants is necessitated, or further
IRP work is required.

The general approach for the design of the SI is to sequence the field
activities so that data are acquired and used as the field investigation
progresses. This is done in order to determine the absence or presence
of contamination in a relatively short period of time, optimize data
collection and data quality, and keep costs to a minimum.

14
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1.2.3 Remedial I ‘eation (RD)

The objectives of the RI are to determine the nature and extent of
contamination at a site, determine the nature and extent of potential
threats to human health and the environment, and provide a basis for
determining the types of response actions to be considered [decision
document (DD), FS, remedial design (RD), or remedial action (RA)].

The RI consists of field activities designed to quantify the potential
contaminant, the extent of the contamination, and the pathways of
contaminant migration. Field activities may include the installation of
soil borings and /or monitoring wells and the collection and analysis of
water, soil, and/or sediment samples. Careful documentation and
quality control procedures are implemented during RI field activities
in accordance with CERCLA/SARA guidelines which ensure the
validity of data.

Hydrogeologic studies are conducted to determine the underlying
strata, ground water flow rates, and direction of contaminant
migration.

A baseline risk assessment, which provides an evaluation of the
potential threat to human health, is conducted prior to implementing
any RA. The risk assessment provides the basis for determining
whether RA is necessary to mitigate endangerment to public health or
the environment.

The findings from this study result in the selection of one of the
following options:

e No Further Action (NFA): The results of investigations do not
indicate harmful concentrations of chemicals that pose a significant
threat to human health or the environment. Therefore, no further
IRP action is warranted and a DD will be prepared to close the site.

¢ Long-Term Monitoring (LTM): The results of investigations do not
indiccte the presence of sufficient contamination to justify costly
remedial action. LTM may be recommended to detect the possibility
of future problems.

e FS: The results of investigations confirm the presence of
contamination that may pose a threat to human health and/or the
environment, and some sort of remedial action is indicated. The FS
is described fully in the following subsection.

1-6
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2.4 Feasibility Study (FS)

Based on results of the RI, the baseline risk assessment, and a review of
state and federal regulatory requirements, an FS will be prepared to
develop, screen, and evaluate alternatives for remediation of ground
water and/or soil contamination at the site. The overall objectives of
the FS include providing information necessary for remedial
alternative development and evaluating information to support
selection of a remedy that is protective of human health and the
environment; considering applicable or relevant and appropriate
requirements; satisfying the preference for treatment that significantly
and permanently reduces toxicity, mobility, or volume of hazardous
constituents as a principal element; and cost-effectiveness.

Activities associated with the FS include the following:

Developmert of alternatives;

Preliminary screening of alternatives;

Detailed analysis of alternatives;

Comparative analysis of alternatives; and

Completion of an FS report.

The end result of the FS is the selection of the most appropriate

remedial action with concurrence by state and/or federal regulatory
agencies.

12,5 Remedial Design (RD)

The RD involves formulation and approval of the engineering designs

required to implement the selected remedial action identified in the
FS.

1.2.6 Remedial Action (RA)

The RA is the actual implementation of the remedial alternative. It
refers to the accomplishment of measures to eliminate the hazard or, at
a minimum, reduce it to an acceptable limit. Covering a landfill with
an impermeable cap, pumping and treating contaminated ground
water, installing a new water distribution system, and in situ
biodegradation of contaminated soils are examples of remedial
measures that might be selected. In some cases, after the RAs have

1-7
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been completed, a LTM system may be installed as a precautionary

measure to detect contaminant migration or to document the efficiency
of remediation.

1271 liate Action Al .

At any point, it may be determined that a site poses an immediate
threat to public health or the environment, thus necessitating prompt
removal of the contaminants. Immediate action, such as limiting
access to the site, capping or removing contaminated soils, and/or
providing an alternative water supply may suffice as effective control
measures. Sites requiring immediate removal action maintain IRP
status in order to determine the need for additional remedial planning
or LTM. Removal measures or other appropriate remedial actions may
be implemented during any phase of an IRP project.

1-8
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SECTION 2.0

SITE BACKGROUND INFORMATION

This section of the RI Report includes the following:

» Site description;

¢ Summary of previous investigations at the NVANG Base; and
¢ Site descriptions for IRP sites 4, 5, 7, and 14.

Information presented in this section was derived primarily from
ORNL/ETS's report entitled Site Investigation Report, 152nd Tactical
Reconnaissance Group, Nevada Air National Guard, Reno Cannon
International Airport, Reno, Nevada (April 1994). This information
has been updated by ERM based on the RI findings.

2.1 Site Description

The Reno Tahoe International Airport complex is located
approximately 5 miles southeast of downtown Reno, Nevada. The
Base presently occupies approximately 60 acres of land in the southern
portion of the northwest quadrant of the airport complex and employs

1,136 military personnel, of which 287 are full-time employees (ASG,
1989).

1.1 Base History

In April 1948, the Base was established as the 192nd Fighter Squadron.
This designation was changed to the 192nd Fighter Bomber Squadron
in April 1951. The unit was redesignated as the 192nd Fighter
Interceptor Squadron in June 1955 and retained this designation until
April 1958, when the unit was renamed the 152nd Fighter Group. In
February 1961, the 152nd Fighter Group acquired its present
designation, the 152nd Reconnaissance Group (ASG, 1989).

Initially, the Base was equipped with P-51 aircraft and was located at the
Stead Army Air Base in Reno, Nevada. In 1953, the Base leased 29 acres
of land at Hubbard Field (Reno Tahoe International Airport) from the
City of Reno. Base operations were moved from Stead Army Air Base

2-1
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to their present location in 1954. F-86A aircraft were assigned to the
Base from 1956 until 1961 when the group converted to the RB-57
aircraft. In 1965, the Base converted to RF-101 aircraft which were
flown until 1975 when the Base converted to the RF-4Cs presently
being operated at the Base (ASG, 1989).

Al.2 Adjacent Land Use

The land use to the south and west of the Base is industrial and
residential. Immediately east and north of the Base is the Reno-Tahoe
International Airport.

) 1.3 Waste Disposal Practi { Past Envi tal Probl

The following subsections describe the hazardous materials/wastes
generated, disposal practices, and past environmental incidents an {
problems at the NVANG Base.

i As part of the PA of the
Base, ASG reviewed base records and conducted interviews with past
and present Base employees to identify specific operations where
chemicals are handled and hazardous materials/wastes are generated
(ASG, 1989). The major operations of the Base that have used and
disposed of hazaidous materials/wastes include aircraft maintenance;
aerospace ground equipment maintenance; ground vehicle
maintenance; petroleum, oil, and lubricant (POL) management and
distribution; and air weapons control. These operations involve such
activiuco as corrosion control, nondestructive inspection, fuel cell
mirtenance, engine maintenance, hydraulics, structural repair, and
wheel and tire maintenance. Motor oil, engine oil, turbine oil,
hydraulic fluid, recovered fuels, paint wastes, spent cleaners, acids,

strippers, and solvents are generated and disposed of by the activities
listed above.

2.1.3.2 Disposal Practices at Installation. The PA also identified past and
present disposal methods of the wastes generated at the Base. Records
to describe past waste disposal methods in the 1950s to 1980s were not
available. Since the 1980s, waste disposal methods on the Base have
included neutralization and disposal through the sanitary sewer,
off-site disposa. by a contractor, incineration during fire training
activities, disposal by the Defense Reutilization and Marketing Office,
disposal on the ground, returning to base supply for recovery/recycle by

an independent contractor, and disposal into drains leading to the
sanitary sewer.

2-2
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2.1.3.3 Past Environmental Incidents and Problems. Based on
interviews with past and present employees, analysis of pertinent
information and Base records, and a field survey, the PA identified
seven potentially contaminated disposal and/or spill sites at the Base.
A more detailed description of spill/disposal incidents at the sites
pertinent to this RI is provided in Section 2.3.

Review of existing investigation
reports indicates that a regulatory record review of the Base has not
been conducted. ERM contracted Environmental Risk Information &
Imaging Services to provide a report on the status and locations of sites
within a 1-mile radius of the NVANG Base that are included in
selected environmental databases. The search indicated the presence of
four facilities listed on the Resource Conservation and Recovery
Information System's (RCRIS) large quantity generator list within a
1-mile radius of the NVANG Base. Eleven facilities were listed on the
RCRIS small quantity generator list. Sixty-three properties, including
the NVANG Base, were listed on the state registered underground

storage tank (UST) file list. Twenty-three USTs were registered to the
NVANG.

Three leaking UST incidents were reported within a 1-mile radius of
the NVANG Base. Two of these leaking UST incidents are located
northwest and upgradient of the NVANG Base. One leaking UST is
within a one-half mile radius of the Base. Neither of these I~aking
UST sites have reached case closure status.

2.2 Previous Investigations

The following sections and Table 2-1 summarize previous

investigations conducted as part of the IRP at the NVANG Base. The
sites are illustrated on Figure 2-1.

22,1 IRP

The following is a summary of the PA and SI conducted at the
NVANG Base.

2.2.1.1 PA, A PA was conducted at the Base in June 1988 by ASG. It
focused on past and present generation, use, handling, and disposal
practices of hazardous waste and materials. Based on the results of the
PA, seven sites were identified as potentially contaminated with
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TABLE 2-1

Summary of Previous Investigations
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Date Investigators.  Sifes - Work Performed
January 1989 Automated Inc ces Group, 1 through 7 Preliminary Assessment
October 1991 PEER Consultants 12 Rapid Response Site Assessment;

Oak Ridge National 2345713
April 1994 | Laboratory/Environmental ’ ’an’ d1 4’ ! Site Investigation
Technology Section
June 1994 Operational T . ologies 12 Site Investigation
Corporation
. Oak Ridge National o .
:ep ?l' J ‘;Z’ 13;2 Laboratory/Environmental | Not applicable @mﬁzxgxowfn? eight
prem Technology Section J
Environmental Resources . Quarterly Monitoring of eight
January 1995 Management-West, Inc. Not applicable Monitoring Wells

24
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hazardous materials/waste and were recommended for further IRP !
investigations. The sites were as follows:

¢ Site 2 - Former FTA;
* Site 3 - Former FTA;

¢ Site 4 - Former FTA;

L e e

e Site 5 - Former FTA;
¢ Site 7 - POL Storage Area;

e Site 13 - Storm Drain at Aerospace Ground Equipment (AGE)
Storage Lot; and

e Site 14 - OWS at Building 82.

2.2.1.2 SI. An SI was conducted at the NVANG Base by ORNL/ETS

under agreement with the Hazardous Waste Remedial Action Program
‘ (HAZWKAP) operated by Energy Systems, Inc. in Oak Ridge,
Tennessee. The results of the SI were reported in April 1994. The SI
focused on five of the sites identified in the PA and two additional sites
identified by Base personnel (Figure 2-1).

The IRP sites below were part of the SI, and a NFA DD was
recommended.

* Site 2 - FTA: No ground water contamination was present at the
site, soil contamination was below the Nevada Division of
Environmental Protection (NDEP) soil remediation criteria, and

e site was part of the investigation of Site - 12 Aircraft Parking
Apron Area. Therefore, a NFA DD was recommended. The
installation of an additional monitering well downgradient of the :
site was recommended to confirm the origin of downgradient §

ground water contamination and to support a NFA DD for ground
water.

» Site 3 - Former FTA: Due to the absence of soil and ground water
contamination, a NFA DD was recommended.

¢ Site 13 - Storm Drain at the AGE Storage Lot: Due to the absence of
soil and ground water contamination above any remediation
standards, a NFA DD was recommended. !

An RI/FS was recommended for IRP Sites 4, 5, 7, and 14. These sites
are discussed in Section 2.3. |

2-6
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22 Other Investigati

Although Site 12 - Aircraft Parking Apron Area was not identified in
the IRP PA for the Base, it has been investigated by OpTech. An SI was
initiated due to fuel odors detected during a routine replacement of
one of the concrete slabs at the aircraft parking apron on the site. The
investigation began in October 1993 and was completed in January 1994.

Site 12 - Aircraft Parking Apron Area is located at the southeast corner
of the NVANG Base (Figure 2-1). The site is an open parking apron
approximately 360 by 1,020 feet. There are five areas, approximately 100
by 325 feet, where aircraft are parked, serviced, and refueled. Two JP-4
spills were reported, one occurring in the 1970s and one in 1986.
According to the Environmental Pollution Incident Report, a spill of
an estimated 40 gallons of JP-4 occurred at the south end of the parking
apron on August 1, 1986. Records of the spills were not required in the
1970s and no data is available for this time peryiod. Numerous spills
were reported around the POL storage facility (Building 6) to the west of
the site, mostly between 1973 and 1985. Fuel spills of up to 1,000 gallons
have occurred in this area. Prior to the early 1980s, most of these spills

were flushed into the soil/gravel areas surrounding the refueling stand
(ASG, 1989).

Site 12 - Aircraft Parking Apron Area is important because of its
proximity to IRP Site 7 - POL Storage Area and because it incorporates {
IRP Site 2 - Former FTA. IRP Site 2 - Former FTA is located in the ,
northern portion of the Aircraft Parking Apron Area, and IRP Site 7 - ‘
POL Storage Area is located adjacent to the southwest corner of the

Aircraft Parking Apron Area.

— e Eanl | e EAL LT e o Wt i . { AR

Prior to the OpTech investigation, two investigations had been |
conducted at these three sites. PEER conducted a Rapid Response Site
Assessment in October 1991 to investigate hydrocarbon contamination
discovered during replacement of a portion of the aircraft parking
apron of Site 12. ORNL/ETS subsequently investigated Site 2 - Former
FTA and Site 7 - POL Storage Area during the investigation of seven
IRP sites from September 1992 through March 1993.

Renzene. toluene, ethylene, and xylene (BTEX) were detected in 70 of
150 soil vapor samples analyzed by OpTech. BTEX and total petroleum
hydrocarbons (TPH) were detected in soil samples at concentrations less
than Nevada Department of Conservation and Natural Resources
(NDCNR) cleanup levels. TPH and benzene concentrations detected in
soil samples collected during the PEER and ORNL/ETS investigations
exceeded NDCNR cleanup levels. Lead was detected by OpTech in all
soil samples at concentrations below the mean background
concentration reported by ORNL/ETS. Lead at concentrations
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exceedir g the federal drinking water standard were detected in ground
water samples collected by OpTech from five monitoring wells on the
site. Significant microbiological activity was also detected underneath
the site. Hydrocarbon degrading bacteria were nct present in the
analyzed samples.

2:2.3 Ground Water Monitoring ;

A quarterly ground water monitoring program was instituted at the
NVANG Base in 1994. Prior to the start of RI field work in May 1995, a
group of eight monitoring wells (MW06, MW07, MWO0S8,
MW23, MW24, MW25, MW26, and MW27) were sampled in April,
July, and September 1994 and January 1995. Data collected during these
quarterly rounds have been summarized in quarterly monitoring
reports prepared by ORNL/ETS and ERM. ERM (1995a) summarizes
the results of quarterly monitoring performed up through the January
1995 round. Ground water samples were collected for analysis of
volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and TPH. Ground water elevations were also measured in
the eight monitoring wells. |

| 2.3 IRP Site Descriptions

The following sections describe IRP sites 4, 5, 7, and 14, which were
investigated during the RI.

| The following is a description of IRP Site 4 - Former FTA, including
‘ past uses, release history of the site, and results and recommendations
of the SI conducted by ORNL/ETS.

2.3.1.1 Description. Site 4 - Former FTA is located on land leased by the |
Base south of Building 88 and is currently used as a baseball field. The |
‘ Base was the sole operator and used this area in conjunction with Site 5 |
‘ (Former FTA 5) from 1970 to 1973. FTA 4 is a flat, open earthen area,
slightly bermed to contain the flammable liquids used during training
exercises. «

cleas i . Spent solvents, waste oils, "slop wastes," JP-4
fuel, and other flammable liquids were burned during training
exercises in this area. A water base was applied to the FTA prior to each
burn.

2-8
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Training exercises were conducted on an "as needed" basis, estimated at
once or twice a year. An estimated 150 gallons of flammable liquids per ‘
burn were used. On the basis of two burns per year, it is estimated that
300 gallons per year of flammable liquids were used. Assuming 70
percent of the flammable liquids used were destroyed during training
exercises, an estimated 90 gallons of flammable liquids remained per
year to evaporate or infiltrate the ground. Based on this assumption,
an estimated maximum of 270 gallons of flammable liquids may have

1
\
|
|
infiltrated the ground during the 3-year period that this FTA was in use :
(ASG, 1989). ;

|

ions. Five soil borings and three
monitoring wells were drilled at Site 4 - Former FTA (Figure 2-2).
Tables 2-2 and 2-3 present the results of soil and ground water sample )
analyses. Analytical results of Site 4 - Former FTA soil samples i
indicated the presence of elevated concentrations of fuel-related VOCs l
(benzene, ethylbenzene, and xylenes). Additionally, elevated 1
concentrations of TPH were detected in the soil samples.

VOCs were detected in ground water samples collected from
monitoring wells located at Site 4 - Former FTA. Compounds detected ‘4
include acetone, methylene chloride, BTEX. and trichloroethylene '
(TCE). Of these, only benzene and TCE were detected at concentrations :
exceeding the current maximum contaminant levels (MCLs). |

Several SVOCs were also present in the ground water samples.

ORNL/ETS did not consider detection of bis(2-ethylhexyl)phthalate to ‘
be significant due to the relatively low concentrations reported, the |
compound's ubiquity in the environment, and its use at the analytical {
laboratory. The remainder of the SVOCs reported consists of !
polynuclear aromatic hydrocarbons (PAHs) that were inconsistently !

detected at very low concentrations that did not exceed applicable
MClLs. |

Due to the presence of soil contamination above NDEP remediation
criteria for TPH and VOCs, and ground water contamination above
NDEP remediation criteria (MCLs) for benzene and TCE, the SI
recommended an RI/FS for IRP Site 4 - Former FTA.

The following is a description of IRP Site 5 - Former FTA, including
past uses and release history of the site. ‘

2.3.2.1 Description. Site 5 - Former FTA is located between the
northwest corner of Building 76 and the southeast corner of the
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FINAL

Airport Authority of Washoe County (AAWC) parking lot on land
leased by the Base. The Base was the sole operator and used this FTA
in conjunction with Site 4 - Former FTA, as described above, from 1970
to 1977. This FTA consisted of a flat, unlined, open earthy area, slightly
depressed, and bermed around the edges to contain the flammable
liquids used during training exercises. A mock-up model of an aircraft
was used during training at this site.

Spent solvents, waste oils, "slop wastes," JP-4
fuel, and other flammable liquids were used during joint training
exercises with the AAWC and the Base supplying the flammable
liquids for the burns. A water base was applied to the FTA prior to
ignition of each burn.

An estimated ten fire-training exercises per year were conducted at this
FTA. An estimated 150 gallens of flammable liquids per burn were
used. Based on ten burns per year, it is estimated that 1,500 gallons per
year of flammable liquids were used. Assuming that 70 percent of the
flammable liquids released at FTA 5 were destroyed, an estimated 450
gallons per year of flammable liquids remained to evaporate or
infiltrate the ground. Based on this assumption, an estimated
maximum of 3,200 gallons of flammable liquids may have infiltrated

the ground during the 7-year period that this FTA was in use (ASG,
1989).

ing: ' Five soil borings and three
monitoring wells were drilled at Site 5 - Former FTA (Figure 2-3).
Tables 2-4 and 2-5 present the results of soil and ground water sample
analyses. Fuel-related VOCs (ethylbenzene and xylenes) were detected
in several soil samples collected from soil borings drilled at Site 5 -
Former FTA. Additionally, elevated concentrations of TPH were
detected in some samples.

VOCs were detected in ground water samples collected from
monitoring wells located at Site 5 - Former FTA. Compounds detected
included BTEX and 1,2-dichloroethylene (1,2-DCE). Of these, only

benzene was reported at concentrations exceeding the current MCLs.

Two SVOCs were also detected in the ground water samples. The SI
did not consider detection of bis(2-ethylhexyl)phthalate significant due
to the relatively low concentrations reported, the compound's ubiquity
in the environment, and its use at the analytical laboratory. The
presence of naphthalene was considered insignificant due to its low
estimated concentration.
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FINAL

Due to the presence of soil contamination above NDEP remediation
criteria for TPH and VOCs, and ground water contamination above
NDEP remediation criteria (MCLs) for benzene, the SI recommended
an RI/FS for IRP Site 5 - Former FTA.

2.3.3 IRP Site 7 - POL Storage Area

The following is a description of IRP Site 7 - POL Storage Area,
including past uses and release history of the site.

ipti Site 7 - POL Storage Area surrounds Building 6 and
consists of four 25,000-gallon USTs holding JP-4 fuel for flight line
operations and ancillary equipment. These JP-4 fuel USTs have been
in the ground for over 30 years (ASG, 1989, Appendix F). Visual
inspections have been made periodically, the last one in April 1986, to
ascertain the condition of these USTs. The inspections revealed
medium rusting with light pitting on the interior surfaces of the USTs.

Numerous small JP-4 fuel spills have occurred
around the refueling stand area of Building 42. Most of the spills
occurred between 1973 and 1985, when the fuel trucks were top-loading
vehicles. On several occasions, JP-4 fuel spills of up to 1,000 gallons
occurred in this area. A fuel spill of up to 300 gallons occurred in June
1986 when a bottom-loading shutoff valve on a refueling unit failed to
operate properly. Other smaller spills of up to 100 gallons have
occurred during defueling of fuel trucks. Prior to the early 1980s, most
of these spills were flushed into the soil/graveled areas surrounding
the refueling stand (ASG, 1989).

. Five soil borings and six
monitoring wells were drilled at Site 7 - POL Storage Area (Figure 2-4).
Tables 2-6 and 2-7 present the results of soil and ground water analyses.
Analytical results from Site 7 - POL Storage Area indicate the presence
of elevated concentrations of fuel-related VOCs (BTEX) in the soil.
Additionally, elevated concentrations of TPH were detected in the soil
samples. The occurrence of numerous PAHs suggested that these
compounds are derived from the identified fuel contamination.

Analytical results of ground water samples indicate significant VOC
contamination at Site 7 - POL Storage Area, most of which is related to
floating product at the site. The SI concluded that the source of the
floating product appeared to be limited to the immediate area and not
related to the upgradient JP-4 fuel tanks. Product thickness in
monitoring well MWO07 averaged less than 2 inches, which, when
converted to actual thickness on the water table by dividing by four,
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FINAL

equals the NDEP removal-action guideline of 0.5 inches actual
thickness. To mitigate the floating-product situation in monitoring
well MWOQ7, periodic product-thickness measurement and bailing were
being performed by NVANG Base personnel. Compounds detected
include BTEX, 1,2-DCE, 1,2-dichloroethane, chloroform, and methylene
chloride. Of these, only benzene was detected iz ground water at
concentrations exceeding the current MCLs.

The presence of PAHs in the ground water suggests that the source of
these compounds is fuel-related. With the exception of benzo[a]pyrene,
none of the PAHs reported in Site 7 - POL Storage Area ground water
have current or proposed MCLs. Benzo[a]pyrene, which was detected at
190 inicrograms per liter (1g/1) in ground water samples collected from
monitoring well MWO07, exceeds the proposed MCL of 0.2 ug/1.

Due to the presence of soil contamination above NDEP remediation
criteria for TPH, VOCs, and SVOCs, and ground water contamination
above NDEP remediation criteria (MCLs) for benzene, the SI
recommended an RI/FS for IRP Site 7 - POL Storage Area.

Following the SI, three ground water sampling events were conducted
by ORNL/ETS (April and July 1994) and by ERM (January 1995) at nine
monitoring wells at the NVANG Base, including five monitoring
wells located at IRP Site 7 - POL Storage Area. During the ground water
sampling rounds conducted by ORNL/ETS, decaying floating-phase
fuel product was encountered in monitoring wells MW07 and MW25
at IRP Site 7 - POL Storage Area. To mitigate the floating product
situation, periodic product thickness measurement and bailing were
performed by NVANG Base personnel. The program of product
removal from monitoring well MWO7 was successful in reducing the
thickness of floating product in the well. Froduct thickness was
approximately 3 inches when the bailing program first began in March
1993. By January 1995, product thickness was reduced to a
nonmeasurable amount (i.e., sheen). Observations made during the RI
field work in May 1995 indicated that only a sheen remained on the
water surface.

During an annual UST testing event, free product was encountered
near the USTs located at IRP Site 7 - POL Storage Area. NDEP requested
that the NVANG Base install a product removal system in Spring 1995.
A product removal well was installed in May 1995 in conjunction with
RI field work. The product removal system was installed in June 1995
and is currently operating by removing product to a storage tank. The
product is periodically removed from the storage tank by a contractor.




FINAL

2.3.4 IRP Site 14 - OWS |

The following is a description of IRP Site 14 - OWS, including past uses
and release history of the site.

Site 14 - OWS was not included in the PA. Base
persormel discovered a JP-4 fuel spill area in May 1991 when the 1,000- :
gallon OWS adjacent to Building 82 exceeded its holding capacity, |
causing the trough system to back up and overflow. Site 14 - OWS ‘
consists of an unprotected soil area at the southeast corner of Building 5
82 that received the overflow. |

Base personnel estimate that approximately 25
to 50 gallons have spilled onto the soil area once or twice a year since

1975. Consequently, as much as 1,600 gallons of JP-4 fuel may have
reached the soil area.

2.3.4.3 Sl Findings and Recommendations. Six soil borings and two
monitoring wells were drilled at Site 14 - OWS (Figure 2-5). Tables 2-8
and 2-9 present the results of chemical analysis of soil and ground
water samples. Results of chemical analysis of soil samples collected
frcm borings drilled at Site 14 - OWS indicate the presence of elevated
TPH concentrations in soil in the area around the OWS.

No significant concentrations of VOCs were detected in ground water
samples collected from menitoring wells located at Site 14 - OWS.
Carbon disulfide, a common laboratory solvent, was detected in one
sample at a concentration of 2 ug/l, along with low levels of phthalate.
The SI concluded that detection of these compounds was indicative of
laboratory contamination rather than environmental contamination.

Due to the presence of soil contamination above NDEP soil
remediation criteria for VOCs, SVOCs, and TPH, the SI recommended
an RI/FS for IRP Site 14 - QWS.
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TABLE 2-9

Organic Compounds Detected in Site 14 - OWS Ground Water
152nd Tactical Reconnai: ~e Group, NVANG, Reno, Nevada

. Vi ¥
" Chemical 12392 | 3/4/92 l 12/3/92 3/4/92

VOCs, ug/1
|| Carbon disulfide B | 2.0 ] | |
SVOCGs, ug/!
Butylbenzyl phthalate 1.0 1.0
Di-n-butyl phthalate 1.0

Blank space indicates compound was not detected
ug/1= micrograms per liter
Source: ORNL/ETS SI Report (1994)
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SECTION 3.0

ENVIRONMENTAL SETTING

The environmental setting at the NVANG Base is presented here to

establish a reference for describing sitewide work performed during the
RIL

3.1 Topography

The average elevation of the Base is 4,400 feet above mean sea level.
The area around Truckee Meadows is generally flat with a gentle slope

to the west, although topographic relief is substantial in the
surrounding mountain ranges (ASG, 1989).

3.2 Meteorology

The annual mean temperature for Reno, Nevada, is 49.9°F with a
maximum monthly average of 91.3°F occurring in July and a
minimum monthly average of 18.9°F occurring in December. The
average daily temperature change is 35°F with a maximum dail
temperature change of 43.5°F occurring in July and August (ASG, 1969).

National Oceanic and Atmospheric Administration Station No.
26-6779, located at Reno Cannon International Airport, records an
average annual precipitation of 7.49 inches for the Reno, Nevada, area.
According to the Water Atlas of the United States, Plate 12, the average
annual evaporation from open water surfaces is 43 inches (ASG, 1989).
Using the method outlined in the Federal Register (47 FR 31224, July
1982), the annual net precipitation for the Base is -35.51 inches (ASG,
1989). Rainfall intensity based on the 1-year, maximum 24-hour
rainfall is calculated to be 1.5 inches (ASG, 1989).

3.3 Geology

The majority of the information presented in the following sections
was obtained from Cohen and Loeltz (1964), Bingler (1975), and the PA
(ASG, 1989), which contains information derived from the Nevada
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Bureau of Mines and Geology Report #25 (Bateman and Sheibach,
1975).

Geologic maps of the Reno and Mt. Rose quadrangles show that the
northern portion of the Base lies on a Quaternary deposit termed
"floodplain and lacustrine deposits” consisting of interbedded gray to
pale grayish-yellow silt and fine-grained sand with thin lenses of peat.
These are fluvial and lacustrine deposits up to 23 feet thick with little
or no soil development (Bonham and Rogers, 1983). The southern
portion of the air-field is underlain by deposits known as “alluvial
Bajada deposits” consisting of thin, sheet-like aprons of fine- to
medium-grained sand with intercalated muddy, medium-pebble
gravel. These deposits result from low gradient streams that have
rewcrked older gravelly outwash and alluvial fan deposits. They are
weakly weathered and largely undissected, with liitle or no soil
development (Bonham and Rogers, 1983).

The general geology of the Reno area, shown in Figure 3-1, consisis of a
north-trending basin known as the Truckee Meadows. This basin is
located at the western margin of the Basin and Range physiographic
province just east of the Sierra Nevada. Bingler (1975) describes the
Truckee Meadows as a structural depression bounded on the west by
the Carson Range, the Virginia Range on the east, Steamboat Hills to
the south, and the eastern part of the Peavine Mountain block to the
north. These marginal blocks consist of Mesozoic metavolcanic and
plutonic rocks overlain by a thick sequence of Tertiary volcanic and
epiclastic rocks. The Tertiary rocks are predominantly andesite and
andesite porphyry flow rock, hypabyssal intrusives, and minor
siliceous welded tuff, which are commonly represented by the Kate
Peak and Alta Formations.

The foothill and mountain drainages that rim the basin contain large
exposures of altered volcanic rock. Along the western margin of the
basin and to the north and west along the Truckee River drainage
basin, tilted beds of Miocene to upper Pliocene Hunter Creek Sandstone
(composed of conglomerate, sandstone, and diatomite) are exposed,
marking the start of early basin-sediment accumulation. The
continuation of long-established patterns of basin-sediment
accumulation is represented by the extensive Quaternary deposits
exposed in the Truckee Meadows. A generalized stratigraphic column
of the Truckee Meadows and surrounding area is presented in
Figure 3-1.
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Bingler (1975) divided t! - Quaternary deposits into three major
categories:

e Main stream gravel deposits of the Truckee River represented by
bouldery outwash from glacial activity;

e A long and complex history of alluvial fan deposition along the
margins of the Truckee Meadows that extends in time from the
Pleistocene into the Holocene; and

e Reworked older deposits and deposition of fine-grained clastic
debris throughout the central part of the Truckee Meadows by low

gradient streams during the Holocene and continuing to the
present.

Geothermal activity in Truckee Meadows is found in two major areas
known as Steamboat Springs and Moana. These activities are
theorized to be due to the cooling of an intrusive body at a depth that
may be connected to ground water resources throughout fault systems
near these areas. Geothermal activity has a profound effect on ground

water chemistry by means of hydrothermal alteration of volcanic rocks
underlying Truckee Meadows.

3.4 Soils

The locations of the two general soil types found at the NVANG Base
are shown in Figure 3-2. The soil descriptions below are based on the
ASG PA (ASG, 1989) and were derived from the Soil Survey of Washoe
County, Nevada, South Part (Baumer, 1983).

The Truckee sandy loam, gravelly substratum covers the northern half
of the airport and all of the Base property (Baumer 1983, Map Index No.
805). This very deep, somewhat poorly drained soil is on flood plains
and is formed in alluvium derived from mixed rock sources.
Typically, the surface layer is gray sandy loam about 12 inches thick.
The upper 18 inches of the underlying material is gray, stratified sandy
loam through silty clay loam. The lower part, to a depth of 60 inches, is
a pale-brown, stratified, gravelly sand through very gravelly sandy
loam. Depth to the gravelly material ranges from 30 to 40 inches.
Permeability of the Truckee soil is moderately slow in the upper part of
the underlying material and rapid in the lower part.

The Vamp silt loam, strongly saline-alkali, covers the southern half of
the airport and adjacent areas (Baumer, 1983, Map Index No. 911). This

3-4
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is a moderately deep, somewhat poorly drained soil found on flood
plains and terraces. The soil is formed in alluvium and is derived
from mixed rock sources. Typically, the surface layer is grayish-brown
silt loam about 3 inches thick. Below this is a layer of light grayish-
brown and pale-brown, stratified, fine sandy loam and loam about 33
inches thick. The next layer is white, strongly-cemented hardpan about
6 inches thick, which is underlain to a depth of 60 inches by yellowish-
brown and light olive-gray, stratified loam, sandy loam, and loamy
sand. Depth to the hardpan ranges from 20 to 40 inches. Permeability w‘
of the Vamp soil is moderate. A seasonal high water table is at a depth
of 30 to 40 inches in spring and early summer.

Channeling and deposition are common along stream banks in both
soil units. The risk of corrosion is high for uncoated steel and concrete
structures because both soil units are strongly saline and alkaline-
affected. Both soil units are subject to seasonal flooding that has been !
controlled around the Base by deepened drainage ditches.

3.5 Hydrology

The following subsections describe the surface water hydrogeology and l
the hydrogeology of the NVANG Base. ‘

3.5.1 Surface Water Hydrology

Surface water in the vicinity of the Base occurs in both open and
covered drainage ditches. Irrigation ditches fed by diversion dams on
the Truckee River pass by the Base just east of the airfield. There are
drainage ditches along the north and south sides of the Base (Figure
3-3) that conduct water to the east, across the airfield, and into Boynton '
Slough, which drains into Steamboat Creek (ASG, 1989). ;

The Truckee Meadows is drained by the Truckee River, which flows !
from west to east through the meadows (Figure 3-4). The Base lies 1.5
miles south of the river channel at its closest point. Steamboat Creek,
the major tributary to the Truckee River within the Meadows, enters
through Pleasant Valley to the south and flows north to the Truckee

| River. Other streams in this area flow mainly during spring runoff
| (ASG, 1989).

The Truckee River supplies 85 percent (68,000 acre-feet) of the water
used in the Reno-Sparks area. The remaining water demand (12,000
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acre-feet) is supplied by several wells in the Truckee Meadows (ASG,
1989).

3.5.2 Hydrogeology

The potentiometric surface at the base can be as shallow as 3 feet below
the land surface. The fine-grained nature of the upper sediments
compared with the more permeable lower sediments may result in
confined conditions across the Base. The proximity of the ground
water surface to the land surface is due to the area's function as e
ground water discharge point for the Truckee Meadows. Much of the
Base and airport lie on former swampland that was filled in and
drained with ditches that receive the current ground water discharge.
Cohen and Loeltz (1964) estimated the total ground water discharge
into the drainage ditches, drains, and sloughs east of the airport to be
6,500 acre-feet per year (acre-feet/year) with an additional 2,200 acre-
feet/year discharged to drains immediately north of the airfield. Today,
the only remaining swamp-land, located east of the Base, is found
south of the confluence of Boynton Slough and Steamboat Creek.

Ground water in the Truckee Meadows occurs under both artesian and
water table conditions in the unconsolidated and partially consolidated
younger and older alluviuin of the valley fill. Artesian heads in the
meadows area are commonly less than 20 feet above lhe land surface
(Cohen and Loeltz, 1964). Depths to ground water vary considerably
due to the interfingering nature of the valley-fill deposits. Several
public water supply wells located in the meadows are screened at
depths ranging from 274 to more than 800 fc  Figure 3-5).
Commonly, wells located several yards apart will tap  ater bearing
deposits at different depths. This trend becomes more pronounced in
the area of the Truckee River where channel shifts have left
discontinuous and sinuous gravels (ASG, 1989).

Review of Nevada Department of Water Resources drilling records,
stored by the United States Geological Survey Water Resources
Division in Carson City, Nevada, indicate that there are 90 monitoring
wells within a 1-mile radius of the NVANG. None of these wells are
considered private supply wells as they are less than 30 feet deep and
constructed as monitoring wells related to environmental site
assessments in the airport area. Because shallow ground water in this
arca contains high concertrations of naturally occurring inorganic

compounds, there are no known private drinking water wells near the
NVANG.

39
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Cohen and Loeltz (1964) suggest that 70 percent of the recharge to the
ground water in the Truckee Meadows is from infiltration by crop
irrigation practices and 30 percent can be attributed to the infiltration of
streamflow and underflow from tributary valleys. Increasing
urbanization in the meadows, however, has decreased the use of crop
irrigation, thus decreasing the rate of recharge and consequently
lowering water levels. The state engineer's office in Carson City
estimates the present annual ground water recharge to the Truckee
Meadows at 20,000 to 25,000 acre-feet,

Basic ground water flow gradients and flow direction in the Truckee
Meadows and vicinity of the Base are illustrated in Figure 3-6.
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SECTION 4.0

FIELD PROGRAM

4.1 Summary

This section summarizes the elements of the RI field program.
Deviations from the workplans and methods to handle investigation-
derived waste are also presented. This section describes the activities
conducted during the RI at the NVANG Base. The results of these
investigations are presented and discussed in Section 5.0.

Field investigations were conducted at IRP Sites 4, 5, 7, and 14.
Memoranda for field activities is included in Appendix A. Table 4-1
contains a summary of the field activities and the dates at which they
were conducted. Field activities at each site consisted of the following:

* Drilling soil borings to collect soil samples for field screening and
laboratory analysis;

e Installing monitoring wells to collect ground water samples for
laboratory analysis; and

e Monitoring ground water, including ground water level
measurement, collecting field samples for analysis of ground water
field parameters (pH, conductivity, temperature), and collecting
samples for laboratory analysis.

e Performing a location and elevation survey of all soil borings and
monitoring wells drilled as part of the RI.

In addition to the above activities, the following activities were

onducted at IRP Site 7 - POL Storage Area as part of product removal

conagucied at 1

activities:

e Surface geophysical survey using a magnetometer and ground
penetrating radar to locate the surface extent of four USTs and
associated piping at IRP Site 7 - POL Storage Area, and the extent of
the excavated area around the tanks;

* Installation of floating product thickness monitoring and floating
product recovery wells; and

4-1
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TABLE 4-1

Summary of Remedial Investigation Activities

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Installation Restoration
Date(s) Program Site(s) Work Performed
Remedial Investigation /Feasitility Study Kickoff Meeting held at
October 17, 1954 Nevada Air National Guard Base, Reno, Nevada
April 17, 1595 Submit Final Workplan for Remedial Investigation/Feasibility Study

May 12 to 14, 1995

4,5 7,12, and 14

Perform preliminary ground water sampling round

May 15 to 18, 1995 4 DCrill and sample seven borings and install two monitoring wells
May 1o, 1995 7 Perform geophysical survey in vicinity of underground storage tanks
May 18, 1995 7 Install two borings to assess product thickness

May 19 to 20, 1995 7 Drill and sample eight soil borings and install one monitoring well

May 21 to 22, 1995 5 Drill and sample four soil borings and install two monitoring wells
May 22, 1995 7 Drill and sample one soil boring

May 23 to 24, 1995 7 Drill and sample foulr borings, install three product monitoring wells,

and install one product recovery well

May 24 to 25, 1995 14

Drill and sample five soil borings

May 25 to 26, 1995

4,5,7,12, and 14

Perform ground water sampling round

July 12 to 13, 1995

4,5,7,12, and 14

Resample seven monitoriy wells

August 21 to 25, 1995

4,5,7,12,and 14

Perform ground water sampling round

November 13 to 17,
1995

4,5,7,12,and 14

Perform ground water sampling round

4-2
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Product thickness measurement; and

Product recovery and removal.

4.2 Deviation from the Workplan

L,A’jk,; SO P S o MU Y -

Some deviations from ERM’s RI/FS Workplan (April 1995) were
necessary due to field conditions or findings during performance of the
work. The deviations are listed below.

Additional borings were drilled at the following IRP sites based on
findings of field screening activities: Site 4 - Former FTA, one
additional boring; Site 7 - POL Storage Area, four additional borings;
and Site 14 - OWS, one additional boring.

ERM was unable to collect soil samples from Site 14 - OWS soil
boring SB14-4 due to presence of a subsurface obstruction. This
obstruction may have been a part of the oil/water separator at the
site.

Monitoring wells MW28 and MW29 were drilled approximately 35
feet due west of the originally planned locations at Site 4 - Former
FTA. This was due to the presence of subsurface utility corridor and
roadway in the area where the original drilling locations were
planned.

The location of monitoring well MW30 was moved approximately
20 feet north of the originally planned location to the presence of an
addition to Building 76.

One additional monitoring well (MW32) was added at Site 5 -
Former FTA. The purpose of the monitoring well MW32 was to
replace monitoring well MW19, a destroyed monitoring well that
was formerly located upgradient of Site 5.

One additional product monitoring well (T-3) was added at Site 7 -
POL Storage Area. This monitoring well was installed at the same
location as soil boring SB7-5 based on the discovery of free product
during drilling.

Monitoring wells MW04 and MWO05 were not sampled during the

pre-drilling sampling round (prior to the start of drilling activities)
because the wells could not be located based on surface inspection

4-3
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'

alone. ERM utilized a metal detector to locate the wellsfand they
were sampled at the same time as the initial sampling round for RI
monitoring wells.

* Monitoring well MW24 also could not be sampled during the pre-
drilling sampling round due to the presence of an obstruction in the
casing. The obstruction was cleared and the well was sampled at the
same time as the initial sampling round for RI monitoring wells.

e The analytical laboratory experienced quality control problems
during VOC analysis of ground water samples collected during the
initial sampling round for new monitoring wells. ERM resampled
these monitoring wells in July 1995, with the exception of
monitoring well MW31. This monitoring well was inadvertently
not resampled.

4.3 Field Screening Activities

The following sections describe field screening activities conducted
during the RI, including a surface geophysical survey using a
magnetometer and ground penetrating radar, and field screening of
soil samples using a portable field gas chromatograph (GC).

4.3.1 Geophysics

Spectrum E.S.I. of San Fernando, California, performed a geophysical
survey of the immediate vicinity of the four USTs located at Site 7 -
POL Storage Area. The purpose of the survey was to locate the above
ground extent of the gravel backfill within the excavation in which the
USTs were located. The survey was performed using ground
penetrating radar and magnetometer methods.

4.3.2 Field Gas Chromatograph (GC)

4.3.2.1 Methods. A Photovac Model 10S Plus portable GC was used to
screen soil and ground water samples prior to shipment to the
laboratory for analysis. Table 4-2 provides a summary of samples
analyzed using the field GC.

Three soil samples from each borehole with the highest VOC
concentrations as determined by the field GC were sent to the
laboratory for analysis. The portable GC included a photoionization
detector (PID) with 10.6 electron volt electrodeless discharge tube. The
carrier gas used was ultra-pure, zero grade air.

4-4
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Initially the field GC was calibrated by injecting three different
standards. The standards were prepared using a mixture of
commercially available BTEX (benzene, toluene, ethylbenzene,
m-xylene, p-xylene, and o-xylene), TCE and tetrachloroethylene (PCE)
solutions in methanol and American Standards for Testing and
Materials (ASTM) Type I water. Three standards were prepared each
day: 10, 50, and 500 pg/1 BTEX, TCE, and PCE standards, respectively.
The standard solutions were prepared in 40-milliliter glass vials with
septa. Approximately 20 milliliters of each standard solution were
prepared. The standard solutions were shaken vigorously for more
than 1 minute to ensure that the VOCs could partition into the
headspace of the vials. A syringe was used to collect a headspace
sample through the septum and to inject the headspace sample into
the field GC.

After the initial calibration, new standards were prepared each day.
Routine startup procedures included running machine blanks using
zero air, syringe blanks, method blanks, and the three standards.

Chromatographs generated for the sample were compared to
chromatographs generated for the standards that bracketed the run.
VOCs were identified by comparing the relative retention times of
compounds detected in the sample with those detected in the
standards. The response areas of each detected compound in the
sample were compared to those of the standards to calculate the
concentrations of each VOC in the sample.

In a large number of samples, compound identification and compound
concentration calculation relative to the standards were uncertain.
This was due to the presence of a large number of unidentified
compounds in the samples. Using the chromatographs, samples that
did not contain any or very low concentrations of VOCs could be
differentiated from samples that contained moderate and high
concentrations of VOCs. For compounds with moderate and high
concentrations, the individual compounds and their concentrations
could not be determined with any level of certainty. The
chromatographs and the general area of the response were used as a
relative measure of the concentration of VOCs in the samples and as
the criteria for sample selection for laboratory analysis. The field GC
results recorded on the boring logs included in Appendix D reflect the
totals of compounds (BTEX, TCE, and PCE) detected in each sample.
These numbers were used as a general indication of the volatile
compound content of the samples. Field notes for field GC operations
and chromatographs for each day of GC operation are included in
Appendix B.

4-6
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43.2.2 S0il Sample Analysis. Soil samples collected in brass sleeves
were stored in an ice chest prior to analysis. Approximately 10 grams of
soil were transferred into a 40-milliliter glass vial with a septum
containing approximately 15 milliliters of ASTM Type I water. The
field GC operator verified that headspace volume in the sample vials
was similar to headspace in the vials containing the standards. The
weight of the soil in the vial was recorded in the field notebook. The
sample was labeled and shaken vigorously for more that 2 minutes to
ensure that the VOCs in the soil and water solution could partition
into the headspace of the vial. A syringe was used to collect the
headspace sample through the septum and to inject it into the field GC.
The volume of the injected headspace sample ranged from 5 to 100
microliters (ul) depending on the expected volatile concentration in
the sample based on PID screening and prior knowledge of the site.

3G / [s. Ground water
samples were also analyzed using the field GC. The samples were
collected in 40-milliliter glass vials with septa and were stored in an ice
chest. Prior to field GC analysis, approximately 20 miliiliters of the
ground water sample was transferred into a labeled 40-milliliter glass
vial with septum. The field GC operator verified that the headspace
volume in the sample vial was similar to the headspace in the vials
containing the standards. The sample vial was then shaken vigorously
for more than 1 minute to ensure that the VOCs in the ground water
could partition into the headspace of the vial. A syringe was used to
collect the headspace sample through the septum and to inject it into
the field GC. The volume of the injected headspace sample ranged
from 50 to 200 pl depending on the expected volatile concentration in
the sample based on prior knowledge of the site.

4.4 Confirmation Activities

The following sections describe soil boring, soil sampling, well

installation, and ground water sampling activities conducted during
the RL

1 Soil Bori

Soil borings were drilled to collect soil samples for confirmation
analysis for each site under investigation. Soil samples were collected
and analyzed to determine the lateral and vertical extent of soil
contamination at each site. Table 4-2 provides a summary of soil
samples collected for chemical analysis. Soil borings drilled during RI
activities are shown on Figures 4-1 through 4-4.

4-7
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Soil borings were drilled using the hollow-stem auger method, and
continuous drive samples were collected using a 2-foot-long stainless l‘
steel split-spoon drive sampler equipped with four 6-inch-long brass {
sleeves. Soil borings were terminated at the top of the water table at
investigation sites where unconfined or water table conditions
occurred, or at the bottom of the confining layer at investigation sites

where confined conditions occurred. All soil samples were collected in
the unsaturated zone.

Soil samples in each drive sampler were field screened using a PID.
The ends of the two bottom-most brass sleeves were then covered with
Teflon and fitted with a plastic cap. The bottom-most brass sleeve was
stored in an ice chest for potential shipment to the laboratory for

analysis. The second sleeve from the bottom was field screened using a
field GC.

Field screening results were used to determine the samples to be sent ‘
for laboratory analysis. In general, three samples from each soil boring !
were submitted for laboratory analysis. If the results of the field
screening did not clearly target a specific interval for laboratory
analysis, samples collected from immediately below the surface fili
material, from the middle cf the borehole, and from the bottom of the
borehole were submitted for laboratory analysis.

The third brass sleeve from the bottom of the sampler was used for
lithologic logging, and the uppermost brass sleeve was discarded due to

the potential presence of slough material. Lithologic logs are included
in Appendix C.

4.4.2 Well Installation

Ground water monitoring welis installed during the RI field activities
were for the purpose of defining the lateral extent of ground water
contamination at the IRP sites. A summarv of well construction details
is provided in Table 4-3. A total of five ground water monitoring
wells, three product thickness monitoring wells, and one product
recovery well were installed (Figures 4-1 through 4-4). All wells were |
drilled using the hollow-stem auger drilling method. With the g
exception of the product recovery well T-3, 8-inch outer diameter (OD) }
hollow-stem augers were used for drilling. Fifteen-inch OD hollow-

stem augers were used to drill the product recovery wells.

Threaded, flush-joint, 2-inch schedule 40 PVC casing and screen were
| - used for the construction of the monitoring wells. Threaded, flush-
joint, 6-inch schedule 80 PVC casing and screen were used for the

4-12
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product recovery well. PVC well caps of the same diameter were used
to cap the casing. The screen consisted of threaded, flush-joint pipe
with 0.010-inch slot size.

The annular space between the well screen and the borehole wall was
backfilled with clean, well-graded, silica sand. The silica sand was
installed to 1 to 3 feet above the screened interval. A 1.5- to 3-foot
bentonite slurry seal was installed above the sand pack. The remainder
of the annular space to approximately 1 foot below ground surface was
filled with bentonite-cement grout. All annular material was added
through the augers. The PVC risers were sealed with expanding
lockable plugs and finished with 8-inch ID protective steel casing with
removable steel covers. The well covers were flush mounted with the
ground surface and reinforced with a concrete apron. A typical
construction diagram for mouiioring wells installed during the RI is
shuwn on Figure 4-5. Monitoring and product recovery well
construction diagrams are included in Appendix D. Well logs are
included in Appendix C.

At least 24 hours after well completion, ground water monitoring wells
were developed using a 2-inch submersible pump. Ground water
levels were monitored prior to the start of well development. An
electric water level meter accurate to 0.01 feet was used for ground
water level measurement from a marked point on the top of the well
casing. Temperature, specific conductivity, and pH were monitored
and recorded during well development. Approximately ten well
volumes were purged until the clarity of the water had stabilized and
until the temperature, specific conductivity, and pH had stabilized. If
any potable water was added to the well during construction, it was
ensured that at least three times the water added was removed during

purging.

Product thicknesses were measured in monitoring wells using an
interface probe either immediately prior to ground water sample
collection (MW-series monitoring wells) or approximately 3 days after
completion (T-series monitoring wells).

r W amplin

Gru.nd water samples were collected from all ground water
monitoring wells installed during the RI and from selected existing
monitoring wells. Table 4-3 provides construction details for
monitoring wells sampled during RI activities. Table 4-4 provides a
summary of ground water samples collected for chemical analysis.
Prior to sampling, at least three well volumes were evacuated using a

414
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2-inch submersible Rediflow 2 pump. Temperature, specific
conductivity, and pH were measured and recorded during the purging
process. Ground water samples were collected using disposable bailers.

Ground water samples for VOC analysis were collected in two
hydrochloric acid-preserved, 40-milliliter glass vials with septa.
Ground water samples for TPH, floating product, and fuel fingerprint
analyses were collected in nonpreserved 40-milliliter glass vials with
septa. Ground water samples for SVOC analysis were collected in two
sodium-thiosulfate preserved, 1-liter amber glass bottles. Ground
water samples collected for lead analiysis were filtered in the field using
a peristaltic pump and disposable filters. Lead samples were collected
in 250-milliliter polyethylene bottles.

4.4.4 Specific Media Sampling

4.4.4.1 Subsurface Soil Sampling. Soil samples collected from soil
borings drilled during the Rl field work were analyzed for VOCs using
EPA Method 8240, SVOCs using EPA Method 8270, and TPH using EPA
Method 8015 Modified.

s S Ground water samples collected from
qml bormgs drilled durmg the RI field work were analyzed for VOCs
using EPA Method 8010/8020 and 8240 for confirmation of detected
compounds, SVOCs using EPA Method 8270, TPH using EPA Method
8015 Modified, and lead using EPA Method 7420.

4.4.4.3 Product Sampling. Fuel hydrocarbon samples collected from

product monitoring wells were analyzed for fuel fingerprint using EPA
Method 3510/8000.

4.4.5 Field Quality Assurance/Quality Control (QA/QC)

The following subsections describe the quality assurance/quality

control (QA/QC) procedures employed during RI field activities at the
NVANG Base.

4.4.5.] Field Procedure Documentation. Daily log books were kept
docurmenting field activities and field GC operation. Ground water
monitoring information was recorded on ground water monitoring
forms, and well development information was recorded on well
development forms. The ground water monitoring and well
development forms were kept in a bound notebook.

4-17
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e ination. Before use, all soil sampling
equlpment that would directly contact the samples was scrubbed with a
solution of tap water and Alconox, and rinsed with tap water, pesticide
grade methanol, and ASTM Type I water. The submersible pump used
for purging the monitoring wells was decontaminated by pumping
Alconox solution followed by tap water through the pump and tubing.
The auger flights were decontaminated before each use by steam
cleaning.

Field duplicate samples and field and
trip blanks were submitted to the analytical laboratory to provide the
means to assess the quality of the data resulting from the field
sampling program. Field blanks were collected at the frequency of one
every two days, and trip blanks were collected at the frequency of one
per cooler per day. Field and trip blank samples were analyzed to
check for contamination associated with sampling procedures and/or
ambient conditions at the site. Duplicate samples were collected at the
frequency of 10 percent of the original number of samples. Equipment
blanks were prepared at the frequency of one every two days to
determine the adequacy of the equipment decontamination
procedures. QA/QC samples were submitted using nonindicative
sample identifiers to provide a QA check on analytical procedures and
results.

Matrix spike samples provide information about th. effect of the
sample matrix on the analytical methodology. Matrix spike analyses
were performed within the analytical laboratory. All matrix spikes
were performed in duplicaie. One matrix spike/matrix spike duplicate
was designated for every 20 samples per sample matrix (ground water
and soil).

QC for field measurements (pH and specific conductance) consisted of a
premeasurement calibration and a postmeasurement verification
using standard reference solutions, in accordance with the
manufacturer's recotamendations. These procedures were performed
at least once per day.

Holding times for water and soil samples are summarized in Table 4-5.
Holding times are defined as the maximum length of time that
samples may be held before the completion of analytical protocols. All
samples were chilled in a temperature range between 2°and 4°C and
were maintained at that temperature through transport and
subsequent storage at the analytical laboratory.

4.4.5.4 Ground Water Sample Preservation. Samples collected for VOC
analysis were preserved with no more than two drops of a 1:1 solution
of hydrochloric acid per 40-milliliter glass VOC vial. The vial had

4-18
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TABLE 4-5
S
Summary of Holding Times for Water and Soil Samples

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Parameter

Holding Time

Volatile Organic
Compounds

Lead
Total Petroleum

Hydrocarbons

Semivolatile Organic
Compounds

Volatile Organic
Compounds

Total Petroleum

Hydrocarbons

Semivolatile Organic
Compounds

Water Samples
Analyze within 14 days of collection.

Analyze within 6 months of collection.

Extract within 14 days of collection and analyze within
40 days of extraction.

Extract within 14 days of collection and analyze within
40 days of extraction.

20il Samples
Analyze within 14 days of collection.

Extract within 7 days of collection and analyze within
40 days of extraction.

Extract within 14 days of collection and analyze within
40 days of extraction.
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Teflon-lined septa within the lid. Samples collected for TPH analvsis
were collected in 40-milliliter glass vials with Teflon septa. Samples
collected for SVOC analysis were stored in a 1-liter amber glass bottle
with a Teflon-lined lid. Samples collected for lead analysis were
preserved in a 200-milliliter polyethylene container. All ground water
samples were stored in ice chests with enough ice to maintain samples
at a temperature less than 4°C.

4.4.5.5 Soil Sample Preservation. All soil samples submitted for

laboratory analysis were contained in brass sleeves. Immediately upon
removal from the split-spoon sampler, the ends of the filled brass
sleeves were covered first with Teflon (a moisture barrier) and then
with a fitted plastic cap. Samples were then placed in individual
Gladlock bags and stored in an ice chest with enough ice to maintain

samples at a temperature of less than 4° C.

4.5 Location and Elevation Survey

Locatic and elevation surveys at the NVANG were performed by
Pyramid Engineers & Land Surveyors, Inc., of Reno, Nevada. The
locations of RI wells and soil borings were tied into the state plane
coordinate system using control points previously surveyed during the
SI. The elevations of soil borings and monitoring wells were also tied
into control points previously surveyed during the Sl. Appendix D
contains coordinates and elevations of soil borings and monitoring
wells surveyed auring the RI.

4.6 Investigation Derived Wastes

Wastes generated during the RI field investigation consisted of soil
cuttings from drilling activities, well equipment decontamination
water, development water, and solid wastes.

Drill cuttings from each well were segregated and contained in labeled,
55-gallon steel drums at the time of drilling. Well development waters
were also segregated by well and contained in 55-gallon steel drums.
The drums were moved from each IRP site to a centralized staging area
at the Base. Recommendations regarding disposition of drill cuttings
are provided in Appendix G.

Equipment decontamination water was contained in a 4,000-gallon
polyethylene tank. At the corrpletion of sampling activities, on May
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26, 1995, water samples were collected from the tank using a disposable
bailer. . he samples were submitted for laboratory analysis and were
analyzed for VOCs using EPA Method 8010/8020, TPH using EPA
Method 8015 Modified (JP-4 and gasoline standards), and metals
including cadmium, chromium, copper, lead, nickel, and zinc using
EPA Method 6010. These analytical methods were chosen according to
City of Reno guidelines and based on conversations with Mr. Dennis
Dobyns, Environmental Control Section, City of Reno.

According to Mr. Dennis Dobyns, water contained in the tank had to
meet drinking water standards to be acceptable for discharge into the
sanitary sewer. Analytical results of tank water samples indicated that
benzene was the only compound detected at a concentration above

federal drinking water MCLs. No federal drinking water MCLs are
available for TPH.

Water contained in the tank was resampled on June 20, 1995. The
sample was analyzed for BTEX using EPA Method 8240, and TPH using
EPA Method 8015 Modified (gasoline standard). TPH was not detected
above detection limits, and BTEX were detected at concentrations lower
than federal drinking water MCLs. Based on these results, the water
contained in the tank was discharged to the sanitary sewers at the
NVANG Base. Analytical results for both rounds of tank water
sampling are incluu_d in Appendix G.

Well development and sample purge water was containerized in
55-gallon steel drums. Recommendations regarding disposition of this
containerized water are provided in Appendix G.

Solid wastes generated during the RI field work (paper and plastic)
were disposed of with regular Base trash.
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SECTION 5.0

INVESTIGATION FINDINGS

The following section presents a summary of RI findings at the
NVANG Base, including information regarding basewide geologic and
hydrologic conditions, background soil and ground water quality, and
site characterization findings for IRP Sites 4, 5. 7, and 14. This section
also provides conclusions based on the findings for the four IRP sites
investigated.

5.1 Basewide Geologic and Hydrogeologic Investigation Results

Review of data collected during both RI and SI drilling activities
suggests that the near-surface geology consists of lacustrine silty clay
underlain by alluvial sand and gravel. A fence diagram for the entire
base was prepared by ORNL/ETS as part of the Sl (Figure 3-1). The
fence diagram illustrates some of the relationships between the surface
silty clay and underlving alluvium. On the western side of the Base,
the surface silty clay is underlain by a fine-grained sand unit containing
varving amounts of site. This fine-grained sand unit progressive thins
and becomes ccarser grained from west to east. The fine-grained sand
is underlain by a well-graded gravelly sand with varving amounts of
gravel and cobbles. The top of the gravelly sand unit is tvpically
encountered at depths ranging from 3 to 10 feet below 5round surface
(bgs) and is the most hydrologically significant unit at the Base, based
on aquifer testing, as discussed below.

Ground water occurs in the course grained alluvium (sand and
gravelly sand) at the Base. The surface silty clay laver acts as a confining
unit for the underlying coarse grained alluvium in areas at the
NVANG Base where the elevation of the piezometric surface in the
coarse grained alluvium is above the base of the surface silty clay layer.
In these areas, ground water is initially encountered immediately
below the bottom of the surface silty clay layer. After this layer is
penetrated by a borehole or well, water levels rise to elevations above
the bottom of the confining unit.

Water level measurements were measured during both SI and RI
activities for the purpose of preparing potentiometric maps for the
Base. Figures 5-2 through 5-4 are potentiometric maps for the Base and
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were constructed based on data collected during SI activities for the
months of December 1992, February 1993, and March 1993. Figures 5-5,
5-6, and 5-6A present potentiometric maps based on data collected
during Rl activities in May 1995, August 1995, and November 1995. It
is apparent that the RI potentiometric maps are less detailed than those
constructed based on SI data. The reason for this difference in detail is
that all of the piezometers constructed during the SI had been
abandoned prior to the start of RI field work. Additionally, several SI
monitoring wells had been either destroyed and/or covered up by
various construction activities at the Base. Table 4-3 presents a
summary of the remaining monitoring wells at the Base.

Despite the difference in degree of detail, all of the potentiometric maps
presented illustrate the general east-southeast direction of ground
water flow at the Base. Additionally, it appears that only minor
variation (i.e., generally less than 2 feet) has occurred in water levels
measured at individual monitoring wells during the periocd December
1992 through November 1995.

Hydraulic testing was performed by ORNL/ETS as part of the SI for the
Base to determine the overall hydraulic properties of the aquifer.
Figure 5-7 shows the monitoring wells at which aquifer testing was
conducted. Estimated transmissivity values of the shallow aquifer at
the Base range from 39 to 3,110 feet squared per day, as summarized on
Table 5-1.

Ground water monitoring has been performed at three monitoring
wells located adjacent to IRP Site 12 - Aircraft Parking Apron Area
(monitoring wells MW08, MW26, and MW27). IRP Site 12 - Aircraft
Parking Apron Area was previously investigated by OpTech, as detailed
in Section 2.2.2 of this report. Table 5-2 summarizes the monitoring
results of these monitoring wells, including data collected during RI
monitoring activities. The most significant finding is the historic
detection of TCE, and its byproducts cis-1,2-dichloroethylene (cis-1,2-
DCE) and trans-1,2-dichloroethylene (trans-1,2-DCE) in ground water
samples collected from monitoring well MWO08. TCE has occasionally
been detected in monitoring well MWO08 ground water samples at
concentrations ranging from 1 to 27 ug/l. The current MCL for TCE is 5
ug/l. Other VOCs have also been detected in Site 12 - Aircraft Parking
Apron Area ground water samples: 1,1-dichloroethane, 1,1,1-
trichloroethane, and 2-butanone. Neither these other VOCs nor cis-
and trans-1,2-DCE have been detected at concentrations exceeding their
respective MCLs.
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5.2 Background Sampling Results

The ORNL/ETS SI included collection of tackground soil and ground
water samples. The following sections summarize the results of
ORNL/ETS’s background investigation.

5.2.1 Background Soil Investigation Results

ORNL/ETS drilled and sampled two background soil botings during SI
investigation activities. The borings were subsequently completed as
monitoring wells MW01 and MWO02 (Figure 5-5). The background soil
boring sites were placed in areas reported to have had no waste
management activities and in areas upgracient of the IRP sites under
investigation.

Four soil samples were collected for chemical analysis from the boring
located at monitoring well site MWO1 at depths of 2, 4, 6, and 8 feet bgs.
Three soil samples were collected for chemical analysis from the boring
located at monitoring well site MWO02 at depths of 4, 6, and 8 feet bgs.
The soil samples analyzed for both VOCs and SVOCs.

Three VOCs were detected in background soil samples: chloroform
(2 ug/kg), methylene chioride (200 nug/kg), and acetone (4,400 pg/kg).
Two SVOCs were detected in background soil samples:
bis(2-ethylhexyl)phthalate (44 *o 69 ug/kg) and 4-nitrophenol
(43 ug/kg)-

5.2.2 Background Ground Water Investigation Results

ORNL/ETS collected background ground water samples from
monitoring wells MWO01 and MWO02 during two sampling rounds i
during SI investigation activities. Three VOCs were detected in
background ground water samples: chloroform (2 pg/l), toluene
(1 pg/l), and carbon disulfide (9 ng/1). Three SVOCs were detected in
background ground water samples: di-n-butyl phthalate (1 to 2 pg/I),
butylbenzyl phthalate (1 ug/1), and diethyl phthalate (1 pug/1).

5.3 Site 4 - Former FTA |

The following is a description of RI activities at IRP Site 4 - Former
FTA, including geologic and hydrologic investigation results, screening
results, soil and ground water investigation results, and conclusions.
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5.3.1 Geologic and Hydrnlogic Investigation Results

The subsurface lithologies encountered at Site 4 - Former FTA are fill
material, yellowish-brown to gray silty clay with occasional sand, light-
gray to gray-brown, fine- to medium-grained, poorly graded sand, and
very dark gray, well-graded sandy gravel with occasional cobbles. The
geologic cross section presented in Figure 5-8 was constructed using
lithologic data from monitoring wells MW02, MW03, MW04, and
MW28.

Approximately 2 feet of fill material are present across the entire site.
The underlying silty clay is approximately 2 feet thick across rmost of
the site but thickens to 5 feet in monitoring well MW04 on the eastern
edge. The underlying poorly graded sand averages about 4 feet in
thickness at Site 4 - Former FTA and gradually thickens to the
southwest. Thickness of the water-bearing, well-graded sand was nut
determined because none of the monitoring wells penetrated through
it completely.

Water level elevation data collected at Site 4 - Former FTA monitoring
wells were evaluated and the ground water flow direction was
determined to be to the east during RI field work (late May 1995) and
during quarterly monitoring conducted at the site (mid-August 1995
and November 1995). Potentiometric surface maps for the entire
NVANG Base are presented in Figures 5-3, 5-6, and 5-6A.

Confined aquifer conditions were encountered during drilling of the RI
soil borings and monitoring wells at this site. The surficial silty clay
layer serves as the confining unit for the underlying sand/gravelly
sand aquifer. Figure 5-8 illustrates that water level clevations
measured in monitoring wells MW04 and MW28 are approximately 4
feet above the base of the confining unit.

5.3.2 Screening Results

Appendix B presents the results of field screening of soil samples and
ground water samples using the field GC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.3.3 Soil Investigation Results

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings SB4-1 through SB4-7,
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located at Site 4 - Former FTA. Soil sample and screening procedures
are described in detail in Section 4.4. Table 5-3 summarizes the soil
sampling program for chemical analysis.

Chain-of-Custody Records are included in Appendix E. Complete
analytical results for soil samples collected from soil borings drilled at
Site 4 - Former FTA are available at the locations specified in Appendix
F. Summaries of detected compounds from the laboratory analysis are
presented in Tables 5-4 through 5-6. The summary data are presented
by soil boring number and depth at which each sample was collected.
The identifier for each sample is indicative of sample cullection depth.
For example, sample identifier SB4-4-5.5 denotes the soil sample
collected at soil boring SB4-4 at a depth of 5.5 to 6.0 feet bgs.

5.3.3.1 Volatile Organic Compounds. Several VOCs were detected in
soil samples collected from soil borings SB4-2 and SB4-4 tnrough SB4-7:
acetone (24 to 1,910 ug/kg), benzene (79 pg/kg), 2-butanone {475 to 1,160
ng/kg), chlorobenzene (245 to 2,350 pg/kg), ethylbenzene (58 to 3,400
ug/kg), toluene (120 pg/kg), and xylenes (976 tn 12,000 pg/kg). In
general, the highest VOC concentrations in Site 4 - Former FTA soil
samples were detected in sample SB4-5-7.5 (Table 5-4 and Figure 5-9).

5.3.3.2 Semivolatile Organic Compounds. SVOCs were detected only in
soil samples collected from soil Loring SB4-5. The following SVOCs

were detected in one or more soil samples collected frem this soil
boring: 1,2,4-trichlorobenzene (2,640 to 10,500 ug/kg), 1,2-
dichlorobenzene (2,940 to 22,500 ug/kg), 1,3-dichlorobenzene (1,170 to
8,320 pug/kg), 1,4-dichlorobenzene (1,220 to 8,960 ug/kg),
2,4-dichlorophenol (240 pg/kg), 2-methylnaphthalene (634 to 728
ng/kg), and 4-methylphenol (659 to 714 ug/kg). In general, the highest
SVOC concentrations in Site 4 - Former FTA soil samples were detected
in soil sample SB4-5-/.5 (Table 5-5 and Figure 5-9).

5.3.3.3_ Total Petroleum Hydrocaibons. TPH were detected at
concentrations ranging from 3.42 to 1,400 milligrams per kilogram
(mg/kg) in soil samples collected from soil borings SB4-3, SB4-5, and
SB4-6. The highest TPH concentration in Site 4 - Former FTA soil
samples was detected in soil sample 5B4-5-7.5 (Table 5-6 and
Figure 5-10).

5.3.4 Ground Water Investigation Results

Ground water samples were coliected from Site 4 - Former FTA in May
1995 from monitoring wells MW03, MW04, MW05, MW28, and
MW29. Moritoring wells MW04, MWO05, MW28, and MW29 were
resampled in July 1995 for VOC analysis due to quality control
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TABLE 5-3

Susmmary of Site 4 - Former FTA Soil and Ground Water Sample Collection Activities
152ud Tactical Reconnaissance Group, NVANG, Reno, Nevada

5-17
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Matrix Location Identifier Date Sampled Sampling Depths®, feet below ground level
SB4-1 5/16/95 15,35,55,95
SB4-2 5/17/95 2,35,55,7.5
SB4-3 5/17/95 15,35,55
Soil SB4-4 5/16/95 1.5,35,55,7.5,9
SB4-5 5/16/95 1.5,35,55,75.9
SB4-6 5/16/95 15,5.5,7.5,10,11.5
SB4-7 5/17/95 1.5,35,5.5,7.5
5/14/95
MWO03 8/23/95 NA
11/16/95
5/25/95
7/12/95%
MW04 8/23/95 NA
11/15/95
5/24/95
7/13/95*
MWo5 8/24/95 NA
Ground Water 11/16/95
5/24/95
7/12/95*
Mwz2s 8/23/95 NA
11/15/95
5/24/95
7/12/95*
Mw29 8/23/95 NA
11/15/95
* = Sample depth listed is at the top of a 6-inch sample interval
** = Resampling date
NA = not applicable
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FINAL
TABLE 5-6
Total Petroleum Hydrocarbons Detected in Site 4 - Former FTA Soil
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada
Location Identifier Date Sampled Laboratory Number TPH, mg/kg
SB4-1-3.5 05/16/95 88262 ND
SsB4-155 | 05/16/95 | 823 |  ND
'SB4195 | 05/16/95 | 88264 ‘ND
SB4-1-95* | 05/16/95 | 88265 ND
SB4220 |  05/17/95 | 8281 |  ND
 SB4-2-55 | 05/17/95 ss282 |  ND
SB4-27.5 05/17/95 88283 ND
SB4-3-1.5 ; 05/17/95 88278 ND
SB43-35 | 05/17/95 88279 ND
SB43-55 | 05/17/95 | 88280 | 3.42
SB4-4-55 | 05/16/95 | 88272 ND
SB4-475 |  05/16/95 | 88273 ND
SB4-4-9.0 05/16/95 : 88274 ND |
SB4-4-9.0* ; 05/16/95 ! 88275 . ND
SB4-5-5.5  05/16/95 88269 i 324
SB4-5-7.5 05/16/95 88270 E 1400
SB4-5-9.0 05/16/95 | 88271 178
SB4-6:-55  05/16/95 | 88266 ! ND
SB4-6-100  ,  05/16/95 | 88267 | 192 |
SB4-6-115 | 05/16/95 88268 | ND |
SB4-7-3.5 05/17/95 ’ 88288 | ND J
SB47-5.5 05/17/95 88285 | ND |
SB4-7-7.5 05/17/95 | 88286 ! ND |
Cleanup Level | 210 :
* = duplicate
mg/kg = milligrams per kilograms

TPH = total petroleum hydrocarbons
ND = not detected
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FINAL

problems encountered by the analytical laberatory. For the purpose of
this RI Report, the analy:ical data for the July 1995 sampling event
supersede the VOC analysis of the original RI samples collected in May
1995. Quarterly monitoring rounds were conducted at the site in
August 1995 and November 1995.

Ground water sampling and screening procedures are described in
detail in Section 44. T . le 5-3 summarizes thc ground v-ater sampling
program for chemical a..alysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 4 - Former FTA are available at the locations
specified in Appendix F. Summaries of detected compounds from the
laboratory analyses are presented in Tables 5-7 through 5-9. Section
2.3.1 presents a summary of ground water chemical quality data
collected from Site 4 - Former FTA monitoring wells prior to the RI

5.34.1 Volatile Qrganic Compounds. VOCs were not detected in RI

ground water samples collected from monitoring well MW(03. Several
VOCs were detected in ground water samples collected from
monitoring wells MWO04, MW05, and MW28: TCE (0.5 to 12 pug/l),
benzene (9 to 23 ug/l), ethylbenzene (14 to 150 pg/1), toluene (15 to 50
pg/l), total xylenes (0.4 to 690 ug/l), chlorobenzene (1 ug/l), 1,2-
dichlorobenzene (0.4 to 13 pug/1), 1,3-dichlorobenzene (0.5 to 4.1 ug/l),
and 1,4-dichiorobenzene (0.5 to 5.3 pg/l). Methylene chloride was the
only VOC detected in monitoring well MW29 ground water samples.
Detection of this compound is considered to be indicative of laboratory
contamination because methylene chloride was also detected at a
similar concentration in an associated trip blank (Table 5-7).

Figure 5-11 shows the horizontal extent of benzene in Site 4 - Former
FTA ground water. Figures 5-12, 5-13, and 5-13A show the horizontal
extent of TCE in ground water in the two areas where the compound
has been detected in ground water underlying the NVANG Base:
monitoring well MWO5 at Site 4 - Former FTA and monitoring well
MWO08 at Site 12 - Aircraft Parkiig Apron Area.

5.3.4.2 Semivolatile Organic Compounds. SVOCs were not detected in

RI ground water samples collected from monitoring wells MW03 and
MWO04. SVOCs were detected in ground water samples collected from
monitoring wells MW05, MW28, and MW29 (Table 5-8). Naphthalene
was detected at concentrations ranging from of 7 to 16 ug/l in ground
water samples collected from monitoring well MWO05.  Bis(2-
cthylhexyl)phthalate was detected in ground water samples collected
from monitoring well MW28 at a concentration of 2 ug/l. 1,2-
dichlorobenzene was detected in ground water samples collected from
monitoring well MW29 at concentrations ranging from 1.5 to 3 pg/L
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FINAL

TABLE 59

Total Petroleum Hydrocarbons Detected in Site 4 - Former FTA Ground Water
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, ug/!1
MW03 5/14/95 88123 ND
 MwWo3 | 8/23/95 | 114163-0007-SA | ND
 MWO03 ©11/16/95 | 115997-0001SA |  ND
MWO04 5/25/95 88867 ND |
T MWo4 | 8/23/95 |  114163-0008-SA "ND
C MWos 11/15/95 115954-0016-SA ND
MWO05 5/24/95 88779 2,100
MWO05 8/24/95 114200-0002-SA 5,000
MWO05 11/16/95 115997-0005-SA 1,300
MWO5* 11/16/95 115997-0006-SA 1,000
MW28 5/24/95 88782 ND
MW28 8/23/95 114163-0002-SA | ND
MW28 11/15/95 115954-0015-SA | ND
MW29 5/24/95 88780 | ND
MW29* 5/24/95 88781 | ND
MW29 8/23/95 114163-00035A |  ND
MW29 11/15/95 115054-0014-5A | ND

* = duplicate
TPH = total petroleum hydrocarbons
Hg/1 = micrograms per liter
ND = not detected
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5.3.4.3 Total Petroleum Hydrocarbons and Lead. TPH were detected

only in RI ground water samples collected from monitoring well
MWO05 (2,100 to 5,000 pg/l), Table 5-5. Lead was not detected in RI
ground water samples collected from monitoring wells MW03, MW04,
MW05, MW28, and MW29. ’

5.3.5 Conclusions

ERM compared the results of SI and RI soil and ground water chemical
analyses for Site 4 - Former FTA to numerical cleanup standards
developed for the NVANG Base. The development of these cleanup
standards is described in Section 8.0 - Risk Assessment. The purpose of
the comparison was to identify areas of ground water and soils that
may require remediation. The results of the comparison indicated that
the following compounds equaled or exceeded cleanup standards in
one or more RI and/or SI samples:

¢ Ground water: TCE and benzene; and

e Soil: TPH, 1,2,4-trichlorobenzene (1,2,4-TCB), and 1,4-
dichlorobenzene (1,4-DCB).

Figure 5-14 depicts the approximate area where organic compounds in
soils exceed cleanup standards. This figure also shows the collection
depths of those soil samples in which the TPH, 1,2,4-TCB and 1,4-DCB
exceeded cleanup goals. In general, the area of soils exceeding cleanup
standards is relatively small and is in the immediate vicinity of soil
borings SB4-5, BH14, and BH12. This area is located immediately
upgradient from monitoring well MW05 and potentially provides a
continuing source of petroleum-derived hydrocarbons and other VOCs
to Site 4 - Former FTA ground water. It is recommended that an FS be
performed for Site 4 - Former FTA soils based on the potential threat to
ground water quality posed by TPH, 1,2,4-TCB, and 1,4-DCB.

Figure 5-15 depicts the approximate area where organic compounds in
ground water exceed cleanup standards with respect to TCE and
benzene. This area is confined to the immediate vicinity of
monitoring well MWO05. When first sampled in March 1992, TCE and
benzene concentrations in monitoring well MWO05 ground water
samples were 20 and 18 pg/l, respectively. Ground water samples
collected from monitoring well MWO05 in July 1995 contained lower
concentrations of TCE and benzene. Because an area of upgradient
soils appear to be the source of benzene and other VOCs to ground
water, remedial activities performed for Site 4 - Former FTA soils is
likely to result in further reduction in concentitions of these
compounds in ground water. Therefore, it is recommended that long-
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term monitoring be performed for Site 4 - Former FTA ground water,
based on the limited extent of ground water affected and based on the
current declining concentration trend for TCE and benzene.

5.4 Site 5 - Former FTA

The following is a description of Rl activities at IRP Site 5 - Former
FTA, including geologic and hydrologic investigation results, screening
results, soil and ground water investigation results, and conclusions.

5,41 Geologic and Hydrologic Investigation Resul

The subsurface encountered at Site 5 - Former FTA is comprised of fill
material, yellowish-brown to gray-brown silty clay with occasional
sand, light-gray to gray-brown, fine- to medium-grained, poorly graded
sand, and very dark gray, well-graded sandy gravel with occasional
cobbles and pale-gray to olive-brown sandy silt streaks. The geologic
cross section presented in Figure 5-16 was constructed using lithologic
data from monitoring wells MW17, MW19, MW30, and MW32.

Approximately 3 to 10 feet of fill material is present at Site 5 - Former
FTA. The underlying silty clay reaches a maximum thickness of 6 feet
in monitoring well MW17. At monitoring well MW17, the underlying
well-graded sandy gravel is upwardly fining. At monitoring well
MW?19, the silty clay is underlain by 6 feet of well-graded gravelly sand
that contains a 2-foot-thick silt lens. Underlying the gravelly sand is
another 6 feet of poorly-graded, fine-grained, dark-olive sand. Actual
thickness of the water-bearing, well-graded sand was not determined
because none of the monitoring wells penetrated through it
completely.

Water level elevation data collected at Site 5 - Former FTA monitoring
wells were evaluated and the ground water flow direction was
determined to be to the southeast during RI field work (late May 1995)
and during quarterly monitoring conducted at the site (mid-August
1995 and November 1995). Potentiometric surface maps for the entire
NVANG Base are presented in Figures 5-5, 5-6, and 5-6A.

Confined aquifer conditions were encountered during drilling all of
the RI soil borings and monitoring wells at this site. The surficial silty
clay layer serves as the confining unit for the underlying sand/gravelly
sand aquifer. Figure 5-16 illustrates that water level elevations
measured in monitoring wells MW17, MW30, and MW32 are
approximately 2 to 6 feet above the base of the confining unit.
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5.4.2 Screening Results

Appendix B presents the results of field screening of soil samples and
ground water samples using the field GC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.4.3 Soil Investigation Results

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings SB5-1 through SB5-4,
located at Site 5 - Former FTA. Soil sample and screening procedures
are described in detail in Section 4.4. Table 5-10 summarizes the soil
sampling program for chemical analysis.

Complete analytical results for soil samples collected from soil borings
drilled at Site 5 - Former FTA are available at the locations specified in
Appendix F. Summaries of detected compounds from the laboratory
organic analysis are presented in Tables 5-11 and 5-12. The summary
data are presented by soil boring number and depth at which cach
sample was collected. The identifier for each sample is indicative of
sample collection depth. For example, sample identifier SB5-1-5.5
denotes the soil sample collected at soil boring SB5-1 at a depth of 5.5 to
6.0 feet bgs.

5.4.3.1 Volatile Organic Compounds. Scveral VOCs were detected in
soil samples collected from soil borings SB5-2 through SB5-4: 4-methyl-

2-pentanone (41 pg/kg), acetone (13 to 277 pug/kg), ethylbenzene (211
ng/kg), toluene (255 pug/kg), and xylenes (15 to 2,040 pug/kg). In general,
the highest VOC concentrations in Site 5 - Former FTA soil samples
were detected in sample SB5-2-2 (Table 5-11 and Figure 5-17).

5.4.3.2 Semivolati anic € nds. No SVOCs were detected in
samples collected from Site 5 - Former FTA soil borings.

, arbons. TPH were detected in only two
samples collected from soil boring SB5-2 at concentrations ranging
from 12.5 to 288 mg/kg (Table 5-12 and Figure 5-18).

5.4.4 Ground Water Investigation Results

Ground water samples were collected from Site 5 - Former FTA in May
1995 from monitoring wells MW17, MW30, and MW32. Monitoring
wells MW30 and MW32 were resampled in July 1995 for VOC analysis
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TABLE 5-10

Summary of Site 5 - Former FTA Soil and Ground Water Sample Collection Activities
152ud Tactical Reconnaissance Group, NVANG, Reno, Nevada

Matrix Location Identifier Date Sampled Sampling Depths*, feet below ground level
SB5-1 5/21/95 15
SB5-2 5/21/95 2,35,55,75
Soil SB5-3 5/21/95 15,3.5,55,7.5
SB5-4 5/21/95 1.5,35,55,7.0
5/12/95
MwW17 8/24/95 NA
11/14/95
5/25/95
. | 7/13/95%
Ground Water MW3u 8/22/95 NA
1 11/14/95
‘ 5/24/95
‘ 7/13/95%
| MW32 8/22/95 NA
\ 11/14/95

* = Sample depth listed is at the top of a 6-inclvinterval
** = Resampling date
NA = not applicable
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TABLE 5-12

Total Petroleum Hydrocarbons Detected in Site 5 - Former FTA Soil
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

* = dupiicate

mg/kg = milligrams per kilograms
TP = total petroleum hydrocarbons

ND = not detected

Location Identifier | Date Sampled | Laboratory Number | TPH, mg/kg
SB5-1-1.5 05/21/95 88584 ND
SB5-2-2.0 05/21/95 88574 288
SB5-2-3.5 05/21/95 88575 ND
SB5-2-7.5 05/21/95 88576 125
SB5-3-3.5 05/21/95 88577 ND
SB5-3-5.5 05/21/95 88578 ND
SB5-3-7.5 05/21/95 88579 ND
SB5-4-3.5 05/21/95 88580 ND
SB5-4-5.5 05/21/95 88581 ND
SB5-4-5.5* 05/21/95 88582 ND
SB5-4-7.0 05/21/95 88583 ND

Cleanup Level 210
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due to quality control problems encountered by the analytical
laboratory. For the purpose of this RI Report, the analytical data for the
July 1995 sampling event supersede the VOC analysis of the original RI
samples collected in May 1995. Quarterly monitoring rounds were
conducted at the site in August 1995 and November 1995.

Ground water sampling and screening procedures are described in
detail in Section 4.4. Table 5-10 summarizes the ground water
sampling program for chemical analysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 5 - Former FTA are available at the locations
specified in Appendix F. A summary of detected compounds from the
laboratory organic analyses are presented in Tables 5-13 and 5-14.
Section 2.3.2 presents a summary of ground water chemical quality data
collected from Site 5 - Former FTA monitoring wells prior to the RI.

5.4.4.1 Volatile Organi¢c Compounds. Several VOCs were detected in

ground water samples collected from monitoring well MW17: benzene
(11 to 14 pg/1), ethylbenzene (3.8 to 20 ug/1), toluene (3 ug/l1), and total
xylenes (20 ug/1). Methylene chloride was detected in ground water
samples collected from monitoring wells MW17, MW30, and MW32.
Detection of this compound is considered to be indicative of laboratory
contamination because methylene chloride was also detected at a
similar concentration in an associated trip blank (Table 5-13). Figure
5-19 shows the distribution of benzene in Site 5 - Former FTA ground
water.

5.4.4.2 Semivolatile Organi ympounds. SVOCs were not detected in
RI ground water samples collected from monitoring wells MW17,
MW30, and MW32.

5.4.4.3 Total Petroleum Hydrocarbons and Lead. TPH were not detected
in RI ground water samples collected from monitoring wells MW30
and MW32 (Table 5-14). TPH were detected at concentrations ranging
from 444 to 1,000 pg/l in ground water samples collected from
monitoring well MW17. Lead was not detected in Rl ground water
samples collected from monitoring wells MW17, MW30, and MW32,

5.4.5 Conclusions

ERM compared the results of SI and RI soil and ground water chemical
analyses for Site 5 - Former FTA to numerical cleanup standards
developed for the NVANG Base. The development of these cleanup
standards is described in Section 8.0 - Risk Assessment. The purpose of
the comparison was to identify areas of ground water and soils that
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TABLE 5-14
Total Petroleum Hydrocarbons Detected in Site 5 - Former FTA Ground Water
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier | Date Sampled Laboratory Number TPH, ug/1
MW17 5/12/95 88079 ; 444
MW17 8,/24/95 114200-0001-SA | 1,000
MW17 11/14/95 115954-0003-SA | ND
MW30 5/25/95 88875 ND
MW30 8/22/95 114124-0002-SA | ND
MW30 11/14/95 115954-0004-SA | ND
MW32 5/25/95 88808 ’ ND
MW32 8/22/95 114124-0003-SA ND
MW32 11/14/95 115954-0007-SA | ND

TPH = total petroleum hydrocarbons
ug/l = micrograms per liter
ND = not detected
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may require remediation. The results of the comparison indicated that
the following compounds equaled or exceeded cleanup standards in
one or more RI and/or SI samples:

¢ Ground water: benzene; and
e Soil: TPH.

Figure 5-20 depicts the approximate area where TPH in soils exceeds
cleanup standards. This figure also shows the collection depths of
those soil samples in which TPH exceeded cleanup standards. In
general, the area of soils exceeding cleanup standards is relatively small
and is in the immediate vicinity of soil borings SB5-2 and BH6. The
ground surface at soil boring SB5-2 is approximately 3 to 4 feet higher
in elevation than the ground surface at soil boring BH6. Therefore, the
soil horizon containing TPH impacted soil is approximately horizontal
within the area depicted on Figure 5-20.

The area of TPH impacted soil is located in the immediate vicinity of
monitoring well MW17 and potentially provides a continuing source
of petroleum-derived hydrocarbons to Site 5 - Former FTA ground
water. This soil area also lies partially on Airport property and partially
on the NVANG Base. It is recommended that an FS be performed for
Site 5 - Former FTA soils based on the potential threat to ground water
quality posed by TPH and the fact that a portion of the TPH impacted
soils lies off-Base.

Figure 5-21 depicts the approximate area where ground water exceeds
cleanup standards with respect to benzene. This area is confined to the
immediate vicinity of monitoring well MW17. Concentrations of
benzene have remained relatively unchanged since the SI (15 ug/l in
samples collected in March 1992 and 14 ng/l1 in samples collected in
May 1995). Because an area of soil adjacent to monitoring well MW17
appears to be the source of benzene to ground water, remedial activities
performed for Site 5 - Former FTA soils is likely to reduce benzene
concentrations in ground water. However, since a portion of the
estimated extent of benzene impacted ground water lies off-Base, it is
recommended that a FS also be performed for Site 5 - Former FTA
ground water.

5.5 Site 7 - POL Storage Area

The following is a description of Rl activities at IRP Site 7 - POL Storage
Area, including geologic and hydrologic investigation results,
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screening results, soil and ground water investigation results, and
conclusions.

5.5.1 Geologic and Hydrologic Investigation Result

The subsurface encountered at Site 7 - POL Storage Area is comprised of
fill material, yellowish-brown to gray-brown silty clay with occasional
sand, light-gray to gray-brown, fine- to medium-grained poorly graded
sand, and very dark gray, well-graded sandy gravel with occasional
cobbles. The geologic cross section presented in Figure 5-22 was
constructed using lithologic data from monitoring wells MW10,
MW06, MW07, MW31, MW23, and MW24.

Up to 4 feet of fill material is present at Site 7 - POL Storage Area. The
underlying silty clay reaches a maximum thickness of 8 feet in
monitoring well MW10. In monitoring well MW23, the silty clay
contains a lens of poorly graded sand. Generally, the silty clay is
underlain by well-graded, sandy gravel that contains a lens of poorly
graded sand between monitoring wells MW31 and MW23. Actual
thickness of the water-bearing, well-graded sand was not determined
because none of the monitoring wells penetrated through it
completely.

monitoring wells were evaluated and the ground water flow direction
was determined to be to the southeast during RI field work (late May
1995) and during quarterly monitoring conducted at the site (mid-
August 1995 and November 1995). Potentiometric surface maps for the
entire NVANG Base are presented in Figures 5-5, 5-6, and 5-6A.
Confined aquifer conditions were encountered during drilling of the RI
soil borings and monitoring wells at this site. The surficial silty clay
layer serves as the confining unit for the underlying sand/gravelly
sand aquifer. Figure 5-22 illustrates that water level elevations
measured in monitoring wells at the site are approximately 2 to 6 feet
above the base of the confining unit. Unconfined aquifer conditions
were encountered in the gravel backfill within the UST excavation
area. At this location, the confining silty clay layer has been removed
during the excavation process.

|
|
Water level elevation data collected at Site 7 - POL Storage Area

5.5.2 Screening Results

A surface geophysical survey using a magnetometer and ground
penetrating radar was used to locate the surface extent of four USTs and
associated piping at IRP Site 7 - POL Storage Area, and the extent of the
excavated area around the tanks. The approximate area of the
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excavation was mapped and is presented on all of the illustrations
presented in this section.

The survey confirmed that the USTs were 10 feet in diameter and that
approximately 3 feet of horizontal clearance exist between adjacent
tanks. A subsurface electric power line was detected within the eastern
end of the excavation, approximately 15 feet from the eastern end of
the USTs. Presence of the power line provided a major constraint for
drilling within the excavation.

Appendix B presents the results of field screening of soil samples and
ground water samples using the field GC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.5.3 Soil Investigation Result

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings SB7-1 through SB7-12
located at Site 7 - POL Storage Area. Soil sample and screening
procedures arc described in detail in Section 4.4. Table 5-15
summarizes the soil sampling program for chemical analysis.

Complete analytical results for soil samples collected from soil borings
drilled at Site 7 - POL Storage Arca are available at the locations
specified in Appendix F. Summaries of detected compounds from the
laboratory organic analysis are presented in Tables 5-16 through 5-18.
The summary data are presented by soil boring number and depth at
which each sample was collected. The identifier for each sample is
indicative of sample collection depth. For example, sample identifier
5B7-3-5.5 denotes the soil sample collected at soil boring SB7-3 at a
depth of 5.5 to 6.0 feet bgs.

5.5.3.1 Volatile Organic Compounds. Several VOCs were detected in

soil samples collected from soil borings SB7-1 through SB7-12: acetone
(15 to 547 pg/kg), benzene (12 to 2,800 ug/kg), chloroform (9 to 12
ug/kg), ethylbenzene (30 to 37,900 pg/kg), methylene chloride (15 to 34
ng/kg), toluene (5 to 20,100 pg/kg), TCE (2 ug/kg), and xylenes (11 to
258,000 pg/kg). In general, the highest VOC concentrations in Site 7 -
POL Storage Area soil samples were detected in sample SB7-7-1.5 (Table
5-16 and Figure 5-23). Figure 5-24 shows the areal and vertical
distribution of benzene in soils.

5.5.3.2 Semivolatile Qrganic Compounds. SVOCs were detected in soil
samples collected from soil borings SB7-1, SB7-2, SB7-3, SB7-5, SB7-7,
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TABLE 5-15
Summary of Site 7 - POL Storage Area Soil and Ground Water Sample Collection Activities

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Matrix Location Identifler Date Sampled Sampling Depths®, feet below ground level
SB7-1 5/19/95 2,35,55,75
SB7-2 5/19/95 1.5,3.5,55,75
SB7-3 5/19/95 1.5,3.5,55,7.5
SB74 5/19/95 15,35,55,7.5
SB7-5 5/20/95 15,35,55,7.5
SB7-6 5/20/95 1.5#,3.5,5.54
Soil sp7-7 5/20/95 1.5,3.5*, 55,75
SB7-8 5/20/95 3,5.5,7.5%
SB7-9 5/23/95 1.5,3.5, 5.5, 7.5, .04+
Su7-10 5/23/95 0.5,4,55,7
Su7-11 5/23/95 15,35, 5.5, 6.5
SB7-12 5/22/95 1.5,35,55,75
5/13/95
MWoue B/24/95 NA
11/16/95
5/13/95
MWO07 B/24/95 NA
11/16/95
5/14/95
MWI0 B/23/95 NA
11/16/95
5/14/95
Ground Water MwW23 B/22/95 NA
11/15/95
5/25/95
7/13/95%
Mw24 8/22/95 NA
11/15/95
5/25/95
MW25 B/25/95 NA
11/17/95
5/25/95
MW31 B/24/95 NA
11/16/95
T-1 NA NA
Product T2 NA NA
T-3 (extraction well) NA NA
8/25/1995
T-4 11/17/95 NA

* - Sample depth listed is at the top of a 6-inch sample interval
* - Resampling date

*** = Field gas chromatograph only

NA - notappheable

#  No field gas chromatograph analysis performed
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FINAL
TABLE 5-18
Total Petroleum Hydrocarbons Detected in Site 7 - POL Storage Area Soil
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada
Location Identifier | Date Sampled | Laboratory Number | TPH, mg/kg
SB7-1-3.5 05/19/95 88443 7.6
 SB7-1-5.5 ' 05/19/95 88444 1,000
' SB7-1-75 05/19/95 88445 24
. SB72-35 | 05/19/95 88446 560
SB7-2-3.5 05/19/95 88447 210
SB7-2-55 | 05/19/95 88448 380
SB7-2-7.5 05/19/95 88449 440
SB7-3-3.5 05/19/95 88434 222
SB7-3-5.5 05/19/95 88435 184
SB7-3-5.5* 05/19/95 88436 141
SB7-3-7.5 05/19/95 88437 10.8
SB7-4-3.5 05/19/95 88438 ND
SB7-4-5.5 05/19/95 88439 ND
SB7-4-7.5 05/19/95 88440 ND
SB7-5-3.5 05/20/95 88587 ND
SB7-5-5.5 05/20/95 88588 306
SB7-5-7.5 05/20/95 88589 1,010
SB7-6-1.5 05/20/95 88590 ND |
SB7-6-3.5 05/20/95 88591 431 |
SB7-6-5.5 05/20/95 88592 ND §
SB7-7-1.5 05/20/95 88593 5,520 |
SB7-7-5.5 05/20/95 88594 144
SB7-7-7.5 05/20/95 88595 93
Cleanup Level 210
557




FINAL

TABLE 5-18
Total Petroleum Hydrocarbons Detected in Site 7 - POL Storage Area Soil

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier | Date Sampled | Laboratory Number | TPH, mg/kg
SB7-8-3 05/20/95 88597 ND
SB7-8-5.5 05/20/95 88598 ND
537-8-5.5* 05/20/95 88599 ND
SB7-9-1.5 05/23/95 88645 3.58
SB7-9-3.5 05/23/95 | 88646 ND
SB7-9-5.5 05/23/95 88647 ND
SB7-10-40 | 05/23/95 88648 ND
|
SB7-10-55 | 05/23/95 | 88649 110
SB7-10-5.5* : 05/23/95 88650 107
SB7-10-7.0 } 05/23/95 | 88651 170
SB7-11-15 | 05/23/95 | 88652 765
SB7-1135 | 05/23/95 | 88653 70
SB7-1155 | 05/23/95 | 88654 908 i
§B7-1235 | 05/22/95 | 88641 ND |
5B7-12-5.5 05/22/95 88642 ND |
SB7-12-7.5 05/22/95 | 88643 ND
SB7-12-7.5* 05/22/95 88644 ND i
Cleanup Level 210 |

|

{
* = duplicate ‘
mg/ kg = milligrams per kilograms ‘
TPH = total petroleum hydrocarbons
ND = not detected
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FINAL

SB7-9, and SB7-11. The following SVOCs were detected in one or more
soil samples collected from these soil borings: 2-methylnaphthalene
(110 to 4,290 pg/kg), acenaphthene (69 to 190 ug/kg), anthracene (100 to
840 pg/kg), benzo(a)anthracene (220 to 2,800 pg/kg), benzo(a)pyrene
(120 to 2,400 pg/kg), benzo(b)fluoranthene (100 to 3,300 pg/kg),
benzo(g,h,i)perylene (52 to 2,000), bis(2-ethylhexyl)phthalate (50 pg/kg),
carbazole (47 to 940 ug/kg), chrysene (240 to 3,900 ug/kg),
dibenzo(a,h)anthracene (70 to 890 pg/kg), dibenzofuran (54 to 300
ug/kg), fluorene (68 to 6,200), fluoranthene (51 to 280 ug/kg),
indeno(1,2,3-cd)pyrene (65 to 2,300 ug/kg), naphthalene (110 to 1,540
ng/kg), phenanthrene (64 to 5,900 ug/kg), pyrene (72 to 9,900 ug/kg). In
general, the highest SVOC concentrations in Site 7 - POL Storage Area
soil samples were detected in duplicate soil sample SB7-2-3.5 (Table 5-17
and Figure 5-25). Figures 5-26A and 5-26B show the areal and vertical
distribution of selected SVOCs in soils.

5.5.3.3_Total Petroleum Hydrocarbons. TPH were detected in soil
samples collected from soil borings SB7-1 through SB7-3 and SB7-5
through SB7-11 at concentrations ranging from 3.58 to 5,520 mg/kg
(Table 5-18 and Figure 5-25).

5.5.4 Ground Water Investigation Results

Ground water samples were collected from Site 7 - POL Storage Area in
May 1995 from monitoring wells MW06, MW07, MW10, MW23,
MW24, MW25, and MW31. Monitoring well MW24 was resampled in
July 1995 for VOC analysis due to quality control problems encountered
by the analytical laboratory. Monitoring well MW31 was also
scheduled for resampling but was inadvertently omitted from the July
1995 monitoring event.  For the purpose of this RI Report, the
analytical data for the July 1995 sampling ¢vent supersede the VOC
analysis of the original RI samples collected in May 1995, Quarterly
monitoring rounds were conducted at the site in August 1995 and
November 1995.

Ground water sampling and screening procedures are described in
detail in Section 4.4.  Table 5-15 summarizes the ground water
sampling program for chemical analysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 7 - POL Storage Area are available at the
locations specified in Appendix F. Summaries of detected compounds
from the laboratory organic analyses are presented in Tables 5-19
through 5-21.  Section 2.3.3 presents a summary of ground water
chemical quality data collected from Site 7 - POL Storage Area
monitoring wells prior to the RL
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FINAL

TABLE 5-21

Total Petroleum Hydrocarbons Detected in Site 7 - POL Storage Area Ground Water

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier Date Sampled Laboratory Number TPH, pug/1
MWUO6 5/13/95 88090 ND
MWQe* 5/13/95 88091 ND
MWO06 8/24/95 114200-0003-SA 7,500
MWU06 11/16/95 115997-0009-SA 11,000
MWu7 5/13/95 88093 1,340
MWU07 8/24/95 114200-0007-SA 38,000
MWU07 11/26/95 115997-0007-SA 21,000
MW10 5/14/95 88124 ND
MW10 8/23/95 114163-0006-SA ND
MW10 11/16/95 115997-0003-SA ND
MWwW23 5/14/95 88120 433
MW23 8/22/95 114124-0008-SA ND
MW23 11/15/95 115954-0013-SA ND
MW24 5/25/95 88873 ND
MW24 8/22/95 114124-0004-SA ND
MW24 11/15/95 115954-0012-SA ND
MW?25 5/13/95 88092 4,490
MW25 8/25/95 114231-0001-SA 17,000
MW25 11/17/95 116019-0002-SA 28,000
MW3l 5/25/95 88870 ND
MW31 8/24/95 114200-0005-SA 930
MW31* 8/24/95 114200-0006-5A 730
MW31 11/16/95 115997-0008-SA 770

T-4 8/25/95 114231-0003-SA 75,000
T-4* 8/25/95 114231-0004-SA 46,000
T-4 11/17/95 116019-0003-SA 6,700

* = duplicate

1T = total petroleum hydrocarbons

1/ = micrograms per hiter
B

ND - not detected
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5.5.4.1 Volatile Organic Compounds. Several VOCs were detected in Rl
ground water samples collected from monitoring wells MW06, MW07,
MW?25, and product monitoring well T-4: benzene (15 to 1,300 pg/1),
ethylbenzene (9 to 370 ug/1), toluene (9 to 2,000 pg/l), total xylenes (16
to 1,500 pug/1), 1,1-Dicloroethane (1.2 pg/l), (Table 5-19). Figure 5-27
shows the distribution of benzene and toluene in Site 7 - POL Storage
Area ground water. Methylene chloride was detected in ground water
samples collected from monitoring wells MW24 and MW31. Detection
of this compound is considered indicative of laboratory contamination.

5.5.4.2 Semivolatile Organic Compounds. SVOCs were detected in RI

ground water samples collected from monitoring wells MWO07 and
MW25: 2,4-dimethylphenol (12 pg/l), 2-methylnaphthalene (18 to 63
wg /1), bis(2-ethylhexyl)phthalate (14 to 1,700 pg/l1), and naphthalene (22
to 53 ug/l1), (Table 5-20). Figure 5-27 shows the distribution of bis(2-
ethylhexyl)phthalate in Site 7 - POL Storage Area ground water.

5.5.4.3 Total Petroleum Hydrogarbons and Lead. TPH were detected in
RI ground water samples collected from monitoring wells MWO07,
MW23, MW25, and product recovery well T-4 at concentrations
ranging from 433 to 75,000 pg /1 (Table 5-21). Lead was not detected in
RI ground water samples.

5.5.4.4 Rl Product Thickness and Characterizg . Floating product
thickness was measured in Site 7 - POL blom;,c Area wells during Rl
field activities. Figure 5-28 presents the locations at which floating
product was detected and thickness of product encountered during late
May 1995, August 1995, and November 1995, Product thickness was
measured using an interface probe.  Approximately 6 feet of floating
product was measured in product monitoring well T-1 and product
recovery well T-3 that were completed in the excavation backfill. 1IRM
estimates that approximately 13,500 gallons of floating product existed
within the UST excavation arca as of mid-August 1995, This estimate
was based on data collected during product removal operations in late
August 1995, described in Section 5.5.4.5.

Approximately 0.1 foot (1.2 inches) of floating product was also
measured in monitoring well T-2, located approximately 15 feet cast of
the surface extent of gravel backfill in the UST excavation.
Approximately 0.07 foot (0.8 inches) of floating product was also
measured in product monitoring well T-3, located approximately 70
feet south of the surface extent of gravel backfill.

Product samples were collected in May 1995 from product monitoring
well T-4 and product recovery well T-3. Visual examination of both
samples indicated that product was highly weathered in appearance.
The samples were submitted for fuel fingerprint analysis using LEPA
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Method 3510/8000. The results of the analysis suggested that both
samples were comprised of weathered JP-4 fuel.

5.5.4.5 Product Removal Operations. A product recovery program was
initiated at Site 7 - POL Storage Area after the discovery of 6 feet of free
product in the gravel backfill in the UST excavation. The thickness of
free product encountered during RI field work was more than
anticipated based on review of previous data at the site. ANG/CEVR
contracted with ERM to conduct a product removal program to
supplement the existing product removal system previously installed
at recovery well T-3 in June 1995.

Three additional product recovery wells (T-5 through T-7) were
installed in the gravel backfill area (Figure 4-3) on August 21 and 22,
1995. Product recovery operations, comprised of a vacuum pump
attached to a tank truck, were used to extract free product from the
additional recovery wells. Product removal operations continued
during a 10-day period during August 23 and September 7, 1995.
During this period, approximately 10,000 gallons of product were
removed from the gravel backfill. The observed product thickness in
recovery well T-5 decreased fr.om 2.73 to 0.60 feet; product thickness in
recovery well 1-6 decreased from 5.3 to 1.1 feet; and product thickness
in recovery well T-7 decreased from 5.3 to 1.5 feet. A comparison of
product recovery data for recovery wells T-6 and T-7 with the quantity
of product removed suggests that 1 foot of product thickness in the
gravel backfill is roughly equivalent to 2,500 gallons of free product.

ERM prepared a letter report outlining the details of the recovery well

installation and product recovery program. This report is included in
Appendix A.

5.5.5 Conclusions

5.5.5.1 Fleating Product. A significant quantity of floating product was
discovered during RI investigations at Site 7 - POL Storage Area. The
product is located within the gravel backfill in the UST excavation area.
Review of data collected during both the SI and RI suggest geologic
conditions surrounding the UST excavation area has minimized the
migration of floating product from the excavation. Figure 5-29 presents
a conceptual model of floating product distribution in the immediate
vicinity of the excavation. The excavation breaches the confining layer
at Site 7 - POL Storage Area creating a “window” into the shallow
ground water unit at the site.

Based on available product thickness data collected prior to the start of
the product removal program, it appears that some of the floating
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product within the excavation was in direct contact with coarser
grained sediments of the shallow ground water zone at Site 7 - POL
Storage Area. However, the majority of the floating product was
surrounded by the relatively fine-grained soils of the vadosc zone.
These soils have crea’ 4 impediment to product flow outward from
the excavation.

Despite the direct contact between ground water and product, it appears
that minimal amounts of floating product have migrated away from
the excavation arca (Figure 5-28). It is likely that the free product
detected at product monitoring well T-2 originates from the UST in the
excavation area. Review of SI and RI data also suggests that relatively
high concentrations of VOCs and SVOCs associated with dissolved
phase product are migrating from the excavation area to downgradient
monitoring wells MW25 and MW?7.

It is recommended that an FS be performed for free product removal
from the excavation backfill in order to remove this source of
petroleum hydrocarbons to Site 7 - POL Storage Area ground water.

One additional area of free product exists at Site 7 - POL Storage Area in
the vicinity of product monitoring well T-4. This discrete area of
floating product is likely associated with surface spill event.  The
information used to identify this area of free product as associated with
a separate spill event is as follows:

e Elevated soil concentrations for TPH were detected in the soils in
the vadose zone at the monitoring well T-4 location; and

e No eviderice of the presence of free product was detected during the
drilling of SI soil boring BH30.

Product thickness measured in product monitoring well T-4 was
approximately 0.8 inches in May and June 1994. When converted to
actual thickness on the water table using the four-times-less approach
(i.e., divide by four), the floating product does not currently exceed the
NDEP removal-action guideline of 0.5-inch actual thickness. A
periodic product thickness monitoring program and mitigation by
bailing should be instituted A similar program was successful in
significantly reducing free product thickness at monitoring well
MW(Q7.

5.5.5.2 Soil and Ground Water, ERM compar. 4 the results of ST and RI
s0il and ground water chemical analyses for Site 7 - POL Storage Area
to numerical cleanup standards developed for the NVANG Base. The
development of these cleanup standards is described in Section 8.0 -
Risk Assessment. The purpose of the comparison was to identify arcas

5-73




FINAL

of ground water and soils that may require remediation. The results of
the comparison indicated that the following compounds equaled or
exceeded cleanup standards in one or more Rl and/or SI samples:

* Ground water: benzene, teluene, and bis(2-cthylhexyl)phthalate;
and

e Soil: TPH, benzene, and several PAHs [benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
carbozole, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-

cd)pyrene].

Figure 5-30 depicts the approximate arca where soil exceeded cleanup
standards. This figure also shows the collection depths of those soil
samples in which soils exceeded the respective standards. Review of
the arcal and vertical distributions of TPH, benzene, and PAlls suggests
that these distributions are consistent with the product release history
at Site 7 - POL Storage Area (Section 2.3.2.2). Several J-4 spills have
occurred in the Site 7 - POL Storage Area, most of which aie reported to
have been flushed into soil and gravel arcas surrounding the refueling
stand. Because the presence of elevated concentrations of petroleum
hydrocarbons in Site 7 - POL Storage Area soils poses a threat to ground
water quality, it is recommended that a FS be performed.

I'igure 5-31 depicts the approximate area where ground water exceeds
cleanup standards with respect to benzene, toluene, and bis(2-
ethylhexyl)phthalate. The area of ground water impacted by benzene
comprises the eastern half of Site 7 - POL Storage Area. This arca may
actually extend off-Base in the vicinity of the Airport’s control tower.
However, it is not anticipated that the benzene impacted ground water
extends a significant distance south of the Base fence line, based on
review of the on-Base benzene distribution.

The approximate arca of ground water impacted by bis(2-
ethylhexyl)phthalate appears to be confined to the vicinity of
monitoring wells MWO07, MW25, and product monitoring well T-4
(Figure 5-31). This compound has been historically detected in ground
water samples collected from monitoring well MWO07 at concentrations
exceeding the cleanup standard. Although bis(2-ethylhexyl)phthalate is
known as a common laboratory contaminant, no information is
available to suggest that laboratory contamination is responsible for
detection of this compound in monitoring wells MW07, MW25, and
product monitoring well T-4 samples. The approximate area of ground
water impacted by toluene appears to be confined in the immediate
vicinity of product monitoring well T-4 (Figure 5-31).
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Based on review of Site 7 - POL Storage Area ground water data, it is
recommended that a FS be performed for Site 7 ground water.

5.6 Site 14 - Oil Water Separator

The following is a description of RI activities at IRP Site 14 - OWS,
including geologic and hydrologic investigation results, screening
results, soil and ground water investigation results, and conclusions.

5.9.1 Geologic and H ic Investigati ults

The subsurface at Site 14 - OWS is comprised of fill material, pale-gray
to olive-brown sandy silt, yellowish-brown to gray-brown silty clay
with occasional sand, light-gray to gray-brown, fine- to medium-
grained, poorly graded sand; and very dark gray, well-graded sandy
gravel with occasional cobbles. The geologic cross section presented in
Figure 5-32 was constructed using lithologic data from monitoring
wells MW13 and MW12 from Site 13 and monitoring wells MW15 and
MWO09 from Site 14 - OWS.

Approximately 3 feet of fill material are present across Site 14 - OWS
with the exception of monitoring well MW13, which has about 10 feet.
The underlying silty clay reaches a maximum thickness of about 4 feet
and grades into sandy silt between monitoring wells MW15 and
MWO09. Generally, the silt and silty clay are underlain by well-graded
sandy gravel that contains a lens of poorly graded sand on the west end
of the cross section. Actual thickness of the water -bearing, well-graded
sand was not determined because none of the monitoring wells
penetrated through it completely.

Water level elevation data collected at Site 14 - OWS monitoring wells
were evaluated and the ground water flow direction was determined to
be to the east during Rl field work (late May 1995) and during quarterly
monitoring conducted at the site (mid-August 1995 and November
1995). Potentiometric surface maps for the entire NVANG Base are
presented in Figures 5-5, 5-6, and 5-6A. Unconfined aquifer conditions
were encountered during drilling of the Rl soil borings and SI
monitoring wells at this site (Figure 5-32). Water levels in monitoring
wells at Site 14 - OWS are immediately below the surficial silty clay
layer that functions as the confining unit at other IRP sites at the
NVANG Base.
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5.6.2 Screening Results

Appendix B presents the results of field screening of soil samples and
ground water samples using the field GC. The results of the field
screening generally correlated with the results of the laboratory
analysis. The field GC results are also summarized on the lithologic
logs presented in Appendix C.

5.6.3 Soil Investigation Results

Soil samples were collected for chemical analysis using a split-spoon
drive sampler during drilling of soil borings Sb14-1 through SB14-3
and SB14-5 located at Site 14 - OWS. Soil samples were not collected
from soil boring 5B14-4 due to the presence of a subsurface concrete
slab. Soil sample and screening procedures are described in detail in
Section 4.4. Table 5-22 summarizes the soil sampling program for
chemical analysis.

Analytical results for soil samples collected from soil borings drilled at
Site 14 - OWS are available from the locations specified in Appendix T.
Summarics of detected compounds from the laboratory organic
analysis are presented in Tables 5-23 through 5-25. The summary data
are presented by soil boring number and depth at which cach sample
was collected. The identifier for each sample is indicative of sample
collection depth. For example, sample identifier 5B14-3-5.5 denotes the
soil sample collected at soil boring SB14-3 at a depth of 5.5 to 6.0 feet bgs.

5.6.3.1 Volatile Organic Compounds. Several VOCs were detected in
soil samples collected from soil borings SB14-1 through SB14-3 and
SB14-5: 2-hexanone (32 pg/kg), 4-methyl-2-pentanone (18 pg/kg),
acetone (42 to 383 pg/kg), methylene chloride (11 to 62 pg/kg), and
xylenes (12 to 2,300 pg/kg). In general, the highest VOC concentrations
in Site 14 - OWS soil samples were detected in sample SB14-3-5.5 (Table
5-23 and Figure 5-33).

5.6.3.2_Semivolatile Qrganic Compounds. Two SVOCs were detected in
sample SB14-3-5.5:  2-methylnaphthalene (4,010 pg/kg) and
naphthalene (4,750 ug/kg) (Table 5-24 and Figure 5-33).

5.6.3.3 Total Petroleum Hydrocarbons. TPH were detected in only two
samples collected from soil boring SB14-3 at concentrations ranging
from 169 to 2,500 mg/kg (Table 5-25 and Figure 5-34).
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TABLE 5-22

Summary of Site 14 - OWS Soil and Ground Water Sample Collection Activities
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Matrix Location Identifier Date Sampled Sampling Depths*, feet below ground level
SB14-1 5/24/95 3.5, 4%, 0™
SB14-2 5/24/95 3.5,5.5,7.5**
Soil $B14-3 5/24/95 55,75
5B14-4 5/24/95 UTs
1 SB14-5 5/25/95 3.5,55,7.5%,9
\ 5/12/95
‘ MW15 8/21/95 A
| Ground Waler 11/14/95
‘ 5/12/95
MWI1H 8/21,°95 NA
11/13/98

** = Field gas chromatograph only

* = Sample depth listed is at the top of o t-inch sample interval

UTS = Unable to sample; encountered subsurface obstruction
NA = not applicable
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TABLE 5-25
Total Petrolenm Hydrocarbons Detected in Site 14 - OWS Soil

152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Location Identifier | Date Sampled | Laboratory Number TPH, mg/kg
SB14-1-3.5 05/24/95 88768 ND
SB14-2-3.5 05/24/95 88769 ND

SB14-2-3.5* 05/24/95 88770 ND
SB14-2-5.5 05/24/95 88771 ND
S5B14-3-5.5 05/24/95 88773 2,500
SB14-3-7.5 05/24/95 88774 169
SB14-5-3.5 05/25/95 88775 ND
SB14-5-5.5 05/25/95 88776 ND
S5B14-5-9.0 05/25/95 88777 ND
Cleanup Level 210

* = duplicate

mg/ kg = milligrams per kilograms
TPH = total petroleum hydrocarbons
NLD = not detected

5-84




| ETeonion) |—Asrzs
——Agu2s
S
A1 11 M
6 12200[%120
& 17600K3,000
82
imﬂmfﬁ\\smﬁ: 4
Ay
v S
ERE LN
8] NDJND_|
BH24
|—- OIL/WATER SEPARATOR
-[:IlY' o)
SB14-2
BH22 FE
WA
Eaar
Y
51278
LA VER}
§ [176] WD
|
|
1
EXPLANATION |
!
S ‘
ng?%rms——— ORIGINAL IRP SITE j
COMPOUNDS —— SB14-2@  SOIL BORING ~ REMEDIAL INVESTIGATION
Lgv?w GROUND-I BH22 4 SOIL BORING ~ SITE INVESTIGATION <
}CONCENERARTAI’(')‘P;
iN’ MICROG
0 0 20 : 1 PER LITER !
— ] ) FIELD DUPLICATE j
ND NOT DETECTED :
FEET NS NOT SAMPLED
IRP_SITE 14 — OWS, Ve
TOTAL VOLATILE ORGANIC COMPOUNDS ;
FIGURE 5-33 AND TOTAL SEMIVOLATILE ORGANIC
COMPOUNDS IN SOIL
F\HOME\ SHARON\RENO\ 152nd TACTICAL RECONNAISSANCE GROUP ERM
NEWRENO\ 95335~ 30.DWG NVANG' RENO' NEVADA

5-85




' T —Aaizs

GIN T
\\Aanzs
107
6 | 30
8 809
N SITE 14
82 N
SB14-1
| 81 .07 ]

BH24

/

_L— OIL/WATER SEPARATOR

§814-2
q

BH22 %%

§

<1 HD
e 15705
% 9 .
: (
\95814-5 i
|
|
EXPLANATION l
DEPTH, FEET :
) \
BELOW CROUND o cemon ORIGINAL IRP SITE ;
h }m MILLIGRAMS SBi4-2cw  son BORING —~ REWEDIAL INVESTIGATION i
L8[ 207 _J per wwosrams BH22 4 SO'L BORING — SITE INVESTIGATION ’
ND NOT DETECTED !
0 10 20 NS NOT SAMPLED |
1
s {
FEET !
IRP SITE 14 -~ OWS,
5 TOTA CLEUM 'DROC CN R
FIGURE 5-—34 L PETR LI‘N SOIIiIJ\D ARBCONS 2
O Ao AENL 162nd TACTICAL RECONNAISSANCE GROUP ERM
L NEWHENON 95335~ 31 DWG | NVANG, RENO, NEVADA j

5-86




FINAL

5.6.4 Ground Water Investigation Results

Ground water samples were collected from Site 14 - OWS in May 1995
from monitoring wells MW15 and MW18. Quarterly monitoring
rounds were conducted at the site in August 1995 and November 1995.
Ground water sampling and screening procedures are described in
detail in Section 4.4. Table 5-22 summarizes the ground water
sampling program for chemical analysis.

Complete analytical results for ground water samples collected from
monitoring wells at Site 14 - OWS are available at the locations
specified in Appendix F. Section 2.3.4 presents a summary of ground
water chemical quality data collected from Site 14 - OWS monitoring
wells prior to the RIL

Methylene chloride was the only VOC detected in ground water
samples collected from monitoring wells MW15 and MW18. Detection
of this compound is considered indicative of laboratory contamination.
SVOCs were not detected in RI ground water samples collected from
monitoring wells MW15 and MWI18. TPH and lead were also not
detected in Rl ground water samples.

{
|
|
5.6.5 Conclusions 1!

w ERM compared the results of SI and Rl soil and ground water chemical
analyses for Site 14 - OWS to numerical cleanup standards developed :
for the NVANG Base. The development of these cleanup standards is
described in Section 8.0 - Risk Assessment. The purpose of the
comparison was to identify areas of ground water and soils that may
require remediation. The results of the comparison indicated that TPH
exceeded cleanup standards in one or more Rl and/or 51 soil samples.

Figure 5-35 depicts the approximate area where TPH in soils exceeds
cleanup standards. The extent of the TPH-impacted soil is consistent
with release history al Site 14 - OWS (Section 2.3.4.2). Historical
information suggests that several small JP-4 fuel spills (less than 50
gallons) have occurred near the corner of Building 82 and at least one
overflow event has occurred at the Oil/Water Separator. Many of the
more volatile components of JP-4 fuel (such as benzene, ethylbenzene,
and toluene) were not detected in Site 14 - OWS soils. The absence of
these components suggests that in-situ degradation of the spilled fuel
has occurred.  The remaining semivolatile components of JP-4 fucl
have low solubility, inhibiting their transport to ground water
(Section 7).
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[t does not appear that TPH-impacted soils currently provide a
significant source of fuel-related hydrocarbons to ground water.
Ground water data collected during the SI and the RI suggest that
minor concentrations of fuel-related hydrocarbons have been
transported to ground water. It is recommended that long-term
monitoring be performed for Site 14 - OWS ground water to detect the
possibility of future problems.
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SECTION 6.0

DISCUSSION OF ARARS

The following sections provide a preliminary summary of key
Applicable or Relevant and Appropriate Requirements (ARARs) that
may be relevant to FS development for the NVANG Base. ARARs
will be more fully evaluated during the FS. The following preliminary
ARARs have been identified.

6.1 Potential Federal ARARs

A discussion of the potential federal ARARs is given below.

6.1.1 CERCLA

Section 121 (d) of CERCLA, as amended by the Superfund
Amendments and Reauthorization Act of 1986, addresses the
management of federal facilitics. The IRP has been designed to mirror
site investigation requirements under CERCLA
(PA/SI/RI/ES/RD/RA).

6.1.2 Resource Conservation and Recovery Act

Federal Resource Conservation and Recovery Act regulations
governing hazardous waste managementl provide both action- and
chemical-specific ARARs that may apply to IRP activities at the
NVANG Base.

6.1.2.1 Waste ldentification. Materials excavated or removed from the
site (e.g., drill cuttings, contaminated soil, and contaminated girouna
water) are regulated as hazardous waste if they meet the federal
definition provided in 40 Code of Federal Regulations (CFR) 261.

6.1.2.2 Waste Generation and Transport. RI activities or remedial
alternatives involving the movement or removal of hazardous waste
trigger RCRA hazardous waste generator requirements provided in 40
CFR 262. When hazardous waste is shipped off site in regulated
amounts, the manuesting and transport procedures in 40 CFR 263 must

6-1
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be followed. As applicable, the NVANG Base will sign all hazardous
waste manifests as the generator of the waste.

6.1.2.3 Land Disposal Restrictions. RCRA regulations in 40 CFR 268 set
forth  Land Disposal Restrictions (also known as Land Ban
Requirements) for RCRA wastes. These restrictions were required by
the Hazardous and Solid Waste Amendments of 1984 to RCRA to
prohibit the continued land disposal of hazardous wastes beyond
specified dates. However, wastes treated in accordance with chemical-
specific treatment standards provided in 40 CFR 268 Subpart D may be
land-disposed as provided therein. The Land Disposal Restrictions
potentially affect the storage and disposal of hazardous wastes
generated during RI or subsequent remedial activitics and may be
considered both action- and chemical-specific ARARs.

6.1.2.4 Treatment, Storage, and Disposal (TSD) Faciiities. If remedial
alternatives for the site involve the construction or off-site use of
RCRA treatment, storage, or disposal (TSD) facilitics, regulations
provided in 40 CI'R 264 become action-specific ARARs.  Various
subsections of 40 CFR 264 govern standards and procedures for the
operation of hazardous waste TSD facilities. For example, a common
disposal practice is to create a waste pile of contaminated soil as part of
the remediation process. 40 CFR 264 Subpart L promulgates federal i
RCRA standards for waste piles, including their design, operating
requirements, monitoring and inspection, closure, and post-closure
care. Other subparts control tank systems, surface impoundments, land
treatment units, landfills, incinerators, and miscellaneous TSD units.

6.1.3 Safe Drinking Water Act ‘

Federal regulations pursuant to the Safe Drinking Water Act govern
the quality, usage, and discharge of ground water. MCls specified in 40
CFR 141.11-141.16 are legally enforceable federal drinking water
standards established by the EPA. Maximum contaminant level goals ‘
(MCLGs) specified in 40 CFR 141.50-141.51 are nonenforceable, health-
based goals for drinking water. MCLGs arc set at levels at which no
adverse health effects may arise. MCLs are set as close as practical to !
MCLGs. For noncarcinogens, MCLs are nearly always set at the MCLG.

The EPA believes that MCLs are protective of public health; however, it !
does not recognize that specific circumstances may require more !
stringent standards (i.c., MCLGs) for the protection of public health and !
the environment These ARARs may be used to identify a range of ‘
target cleanup levels for ground water at the NVANG Base. Table 6-1 ‘
contains a list of MCLs for constituents detected in ground water |
during RI activities.
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TABLE 6-1

Maximum Contaminant Levels and Cleanup Levels for Ground Water
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Maximum Concentrations of Organic Compounds
(All concentrations in micrograms per liter)

Federal Maximum
Contaminant Level

Subpart S (calculated)

Volatile Organic Compounds
Benzene

Chlorobenzene (monochlorobenzene)
Toluenc '
Ethylbenzene
Xylenes (total)
Trichlorocthylene

Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate
1,2-Dichlorobenzene (o-)
1,3-Dichlorobenzence (m-)
1,4-Dichlorobenzene (p-)
2,4-Dimethylphenol
2-Methylnaphthalene

Naphthalene '
Phenananthrene

Di-n-octyl phthalate

5
100
1,000
7(M)
00
5

6
600
60()

75
NA
NA
NA
NA
NA

700
1,400
1,400
1,400

700

Note: Refer to Section 8 for a description of the derivation of the above listed cleanup levels,
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6.1.4 Clean Water Act

The federal Clean Water Act and pursuant regulations provide
potential location-, chemical-, and action-specific ARARs for IRP
activities at the NVANG Base.

6.1.4.1 Ambient Water Quality Criteria (AWQC). The EPA has
promulgated Ambient Water Quality Criteria (AWQC) for surface and
ground water through 40 CFR 131. Aligned with the Federal Clean
Water Act criteria, the standard governing AWQC presents scientific
data and guidance on the environmental effects of pollutants, rather
than only establishing regulatory requirements. As a result, decision-
makers evaluating remedial alternatives may compare their water
quality data to federal data and guidance. Candidate remedial actions
involving contaminated surface water or ground water must be
evaluated within the context of follow-on water usage and the
circumstances of the actual or potential release before implementation.
As a general statement, AWQC are applied when evaluating cleanup
levels for ground water.

6.1.4.2 National T'ollutant Discharge LElimination System (NPDES).
National Pollutant Discharge Elimination System (NPDES) regulations
govern discharges to surface water and control surface water runoff
from Station stormwater discharge systems. Promulgation of Clean
Water Act Section 402 and formal ARARs are established for NPDES
through 40 CFR 122 and 40 CFR 125, and provide action- and chemical-
specific ARARs.  The discharge of development water or produced
water from moniloring wells will be in accordance with NPDES
regulations.

6.1.5 Occupational Safety and Health Act (CSHA)

All site operations are governed by Occupational Safety and Health Act
(OSHA) standards under 29 CFR 1910. The Health and Safety Officer
for the RI/FES field investigation will ensure all site workers mect the
requirements of the health and safety plan, possess and use all personal
protective equipment, and take all precautions to eliminate exposure to
unsafe or unhealthy situations.  Other applicable OSHA ARARs
include health and safety for federal service contracts (29 CFR 1926) and
recordkeeping and reporting under 29 CFR 1904,

h.1.6 Hazardous Materials Transportafion Act

If material containing hazardous wastes is to be transported off site,
U.S. Department of Transportation hazardous malterial transportation
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requirement in 49 CFR 171-179, pursuant to the federal Hazardous
Materials Transportation Act, may be action-specific ARARs for RI
activities. These requirements are supplemental to RCRA transporter
requirements in 40 CFR 263.

6.1.7 Clean Air Act

The Federal Clean Air Act may provide action- and chemical-specific
ARARs for IRP activities, including subsequent field investigations
and remedial actions, including soil excavation or incineration. All
remediation activities must comply with National Primary and
Secondary Ambient Air Quality Standards found in 40 CFR 50. Rules
governing particulate matter less than 10 microns in size (PMyg) are
contained in 40 CFR 50, and are important from the potential
detrimental effects of such particles on the lungs. All field activities
involving air emissions must ensure compliance with the PMj
standard.

6.1.8 Federal Guidance To Be Considered

In addition to federal and state requirements that may be applicable or
relevant and appropriate to IR aclivities, federal nonregulatory
criteria must be considered.  Chemical-specific federal nonregulatory
criteria, used to help characterize risks and to set cleanup goals, include
the following:

o [PPA Risk Reference Daoses;

o EPA Health Advisories;

e LPA Carcinogen Assessment Group Potency Factors;

¢ EPA Acceptable Inteke Values, Chronic and Subchronic; and

* EPA guidance manual on water-related fate of 129 priority
pollutants.

6.2 State Requirements

One State of Nevada requirement applicable for activities at the Base is
NDEP’s Nevada Soil and Ground Water Remediation Policy  (June 25,
1992). The intent of this policy is to provide a process to govern
remedial action and cleanup standards.  The policy utilizes existing
state and/or federal regulatory standards, it available, as the initial

6-5
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criteria. If such standards are not available or have not been developed
for a particular contaminant, then other methods have been devised to
determine remediation standards. Application of this policy to
impacted soil and ground water at the NVANG Base is outlined in
Section 8 of this report (Risk Assessment). Tables 6-1 and 6-2
summarize cleanup levels computed based on the NDEP remediation

policy.

Another State of Nevada requirement applicable to activities at the
Base is the policy governing required cleanup of petroleum
hydrocarbon product from ground water. The UST Division of the
NDEP has a policy that requires product recovery if one-half inch or
more of free product is present on the ground water surface. The State
of Nevada also has a statutory soil action level of 100 mg/kg of a
petroleum substances present in soil (NAC 459.9973).  An additional
statute (NAC 459.9974) indicates that petroleum substances removed
through a corrective action must be disposed of in a class 1 sanitary
fandfill or at a disposal or treatment facility approved by the NDED.
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TABLE 6-2
Cleanup Levels for Soil
152nd Tactical Reconnaissance Group, NVANG, Reno, Nevada

Concentrations in micrograms per kilogram
CleanuE Level (based ((é%lfgi::g \I/J\Ieavtilr Method (Ground Chemical Surrogate
on Subpart S) Protection) Water Protection) § &°

olatile Organic Compounds .
Acetone 8,000,000 350,000 Subpart S x 100
Benzene 24,000 500 TCLP
2-Butanone 48,000,000 200,000 TCLP
Chlorobenzene 1,600,000 100.000 TCLP
Chloroform 120,000 6,000 TCLP
Ethylbenzene 8,000,000 70,000 MCL x 100
2-Hexanone 400,000 17,500 Subpart 5 x 100 ‘ n-hexane/12
Methylene Chloride 93,000 500 MCL x 100
4-Methyl-2-Pentanone ‘ 6,400,000 280,000 Subpart$ x 100
Tetrachloroethylene 14,000 500 MCLx100
Toluene 16,000,000 100,000 MCL x 100
Trichloroethylene 04,000 500 1TCLr
Xylenes (total) 160,000,000 1,000,000 MCL. x 100
Semivolatile Organic Compounds
Acenaphthene 4,800,000 210,000 Subpart S x 100
Anthracene 24,000,000 1,050,000 Subpart S x 100
Benzo(a)anthracene 960 200 MCL x 100 benzo(a)pyrene
Benzo(a)pyrene 96 200 MCl. x 100
Benzo(b)Huoranthene 960 200 MCI. x 100 benzo(a)pyrene
Benzo(g,h,i)perylene 3,200,000 140,000 Subpart S x 100 naphthalene
Benzo(k)fluoranthene 9,590 200 MCL x 100 benzo(@)pyrene
bis(2-Ethylhexyl)phthalate 50,000 600 MCL x 100
Carbazole 35,000 180 Subpart S x 100
Chrysene 96,000 480 Subpart 5 x 100
Dibenzo(a,h)anthracene v6 200 MCI. x 100 benzo(a)pyrene
Dibenzofuran 320,000 14,000 Subpart 5 x 100 ' naphthalene
1,2-Dichlorobenzene 7,200,000 60,000 MCLx 100
1,3-Dichlorobenzene 7,200,000 ! 60,000 MCL, x 100 1,2-dichlorobenzene
1,4-Dichlorobenzene 29,000 7,500 TCLP
2,4-Dichlorophenol 240,000 11,000 Subpart Sx 100
Fluoranthene 3,200,000 140,000 Subpart 5 x 100 ‘
Fluorene 3,200,000 140,000 Subpart S x 100
2-Methylnaphthalene 3,200,000 140,000 Subpart S x 100 naphthalene
4-Methylphenol 400,000 200,000 TCLPe
Indeno(1,2,3-cd)pyrene 960 200 MCI, x 100 benzo(a)pyrene
Naphthalene 3,200,000 140,000 Subpart S x 100
Phenanthrene 3,200,000 140,000 Subpart S x 100 ' naphthalenre
Pyrene 2,400,000 110,000 Subpart § x 100
1,2,4-Trichlorobenzene #00,000 7,000 MCL x 100
JP-4 (TPH) 4,800 | 210 Subpart S x 100 n-hexane

Note: Rofer to Section 8 for a description of the derivation of the above listed cleanup levels.
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SECTION 7.0

CONTAMINANT FATE AND TRANSPORT

The following section summarizes the environmental fate and
potential transport for those compounds identified to be present at
concentrations exceeding regulatory limits in NVANG Base soils
and/or ground water. Information regarding derivation of the
regulatory concentration limits is provided in Section 8.0 of this report.

Also included in this section is a tabular listing of physical and
chemical properties for the compounds (Table 7-1). The table lists those
properties that influence phyvsical transport and that impact selection of
remedial alternatives. The properties include Henry’s Law Constant
(H), water solubility, and organic carbon/water partition coefficient
(Koc). The follo“mg sections provide a brief summary of the
relevance of these physical and chemical properties to contaminant fate
and transport.

H provides an indication of the tendency of a constituent to volatilize

r “partition” from the aqueous or water phase to the vapor phase.
Organic compounds having H values greater than 10-3 atmosphere-
cubic meter per mole (atm-m3/mol) tend to volatilize from water.
Organic compounds having H values less than 10-3 atm-m3/mol may

volatilize from water, but other processes such as adsorption to soil
may be more important.

Water solubility is an important property affecting compound
migration in soils and ground water. It is expressed in terms of the
number of milligrams of a compound that can be dissolved in one liter
of water under standard conditions of 25°C and one atmosphere of
pressure. The higher the value of solubility, the greater the tendency
for a compound to dissolve in water and hence be transported through
soil and ground water.

Koc provides an index of the affinity of affinity of an organic
compound to organic carbon in soils. Laboratory studies have shown
organic forms of carbon present in soils or aquifer provides adsorption
sites for organic compounds. When a compound adsorbs to organic
carbon, its movement through soil or ground water is slowed or
retarded. Koc provides a measure of the potential for a compound to
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‘ adsorb to soil and aquifer materials. The higher the Koc, the more
likely the compound is to absorb to organic carbon.

The following sections present information from a variety of sources,
including ORNL/Health and Safety Research Division (1989), Sims et
al (1991), Montgomery and Welkom (1990), Mackey et al (1992 and
1993), and ORNL/ETS (1995).

7.1]P-4 and its Components

This section provides a discussion of the fate and transport of JP-4 and
its component compounds. JP-4 fuel and its component compounds
have been detected at elevated concentrations in soil and/or ground
water at all of the sites investigated.

The fate and transport of fuel hydrocarbons is complex because fuels in
general, and JP-4 in particular, are composed of many individual
hydrocarbons of widely varying physical and chemical properties. -4
is made by blending various distillate stocks such as naptha, gasoline,
and kerosene. Lach of these distillate stocks is composed of mixtures of
hydrocarbons of varying composition.  JP-4, for example, contains
component hydrocarbons ranging primarily trom C-4 to C-14
compounds with a distillation range of 140 to 270°C.  Laboratory
analysis has shown that the approximate chemical composition for P-4
is 61 percent alkanes, 29 percent cycloalkanes, 8 percent alkylbenzenes, 1
pereent indans and tetraling, and less than 1 percent naphthalenes.
The environmental bebavior of individual hydrocarbons within cach
of these groups can vary significantly.

Several compounds detected in NVANG Base soils are classitied as

PAHs. The compounds can result from combastion or burning jP-4
fuel.

7.1.1 Potential Routes of Migration

JP-4 has been detected as floating product on the ground water surface
at Site 7 - POL Storage Areca. JP-4-derived organic compounds have also
been detected in soils extending from the surface to the top of the
saturated zone.  Potential routes of migration for JP-4 and its
constituents include:

e Lateral flow of floating product on the water table;
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e Vapor movement of constituent compounds in the vadose zone
and from the vadose zone to the atmosphere;

e Transport of constituent compounds in solution or via sediment
transport from surface soils via surface water runoff;

e Vertical transport of constituent compounds from the vadose zone
to ground water via leaching; and i

e Forizontal transport of constituent compounds in ground water via
ground water flow.

7.1.2 minan i

The following subsections describe the chemical and biological
reactions undergone by fuel hydrocarbons in the environment.
Persistence of individual JP-4 constituents will vary depending on the
chemical properties of the constituents. Some constituents will
dissolve quickly in water, be sorbed less strongly onto soils, and may be
more or less susceptible to degradation by chemical or biological action.
Thus, the relative concentration of the constituents of the fuel will
vary with time and distance from the site of initial contamination.
This effect is called “weathering”.

Biodegradation and chemical reactions such as volatilization and
photo oxidation are the primary fate processes for fuel hydrocarbons in
the environment.

7.1.2.1 Chemical Reactions. For fuel hydrocarbons, volatilization and
photo oxidation are expected to be the most important chemical
reactions ir determining compound fate. However, the occurrence of
these chemical reactions are dependent upon the nature of a fuel
hydrocarbon release. Studies have shown that for releases of JP-4 to
surface soils, hydrncarbon volatilization and subsequent photolysis in
the atmosphere can occur. A release or the percolation of fuel
hydrocarbons to the subsurface limits exposure to snlar radiation, and
these chemical reactions are therefore less likely.

Under environmental conditions, chemical reactions other than
volatilization and photo oxidation of fuel hydrocarbons generally do
not occur. Chemical reactions involving alkanes, which are a primary
functional group in the composition of fuel hydrocarbons, usually take
place only under vigorous laboratory circumstarices involving free-
radical chain reactions. Halogenation of an alkane can occur, but only
if the halogen is disassociated into its individual atoms. Disassociation
of a halogen requires ultra-violet light or temperatures in the range of
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200 to 400° C. Alkanes can also undergo chemical reaction by pyrolysis,
which is the disassociation of the alkane itself. Pyrolysis of alkanes
occurs at temperatures in the range of 400 to 600°C, and so is not a
naturally occurring environmental reaction.

: Aromatic compounds such as benzene and toluene are another
: primary functional group in the composition of fuel hydrocarbons. As
' with alkanes, chemical reactions involving aromatic compounds are
unlikely to occur under environmental conditions. This is primarily
because the ring structure of an aromatic compound requires raore
energy to break than is typically available in the environment.

Naturally occurring chemical reactions of fuel hydrocarbons,
specifically haloalkanes, have been demonstrated. However, naturally
occurring chemical reactions involving haloalkanes are not typically
an important factor in assessing environmental persistence due to the
very small rate constants associated with the reactions.

7.1.2.2 Biodegradation. Biodegradation is an important factor in

environmental fate processes for fuel hydrocarbons. Many of the
hydrocarbon components of JP-4 are easily biodegraded in the
environment; however, the actual amount of biodegradation is site-
specific and dependent upon hydrocarbon concentrations. Very high
concentrations of fuel hydrocarbons may be toxic to bacterial growth,
while low concentrations may not be adequate to stimulate bacterial
metabolism. Bacteria additionally require moisture and nutrients to
thrive.

, Recent studies have shown that indigenous bacteria, capable of
8 metabolizing fuel hydrocarbons, are ubiquitous in subsurface
environments. Bacteria in deeper soil generally have lower activities
than do those in surface soils but mineralization of hydrocarbons can
occur under aerobic conditions in deeper soil. Additionally, although
' bacteria in ground water are generally less ac.ive than in soil,
biodegradation processes in ground water will usually progress
indefinitely because of the continuous supply of nutrients and
moisture.

In general, the primary conditions effecting the biodegradation of fuel
hydrocarbons are the presence of oxygen, nuirients and moisture.

7.1.3 Contaminant Migration

Trarsport processes have been demonstrated to be more significant
than transformation processes in determirung the initial fate or
petroleum hydrocarbon releases to soil and ground water systems. For
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JP-4 released to surface soils or waters, transport to the atmosphere
through volatilization has been shown to be the primary fate pathway
for most of the JP-4 hydrocarbons. Under conditions where
volatilization is limited, such as low temperatures, subsurface release,
or a concentrated spill, downward migration into the scil and to
ground water may be a significant migration route.

Volatilization and photo oxidation as well as biodegradation can effect
the envircnmental fate and transport of fuel hydrocarbons. Chemical
reactions, however, are typically less important than biodegradation in
assessing fuel hydrocarbon fate in the environment. Table 7-1 presents
. a summary of available data for the half-life of JP-4 derived
compounds. The half-life ranges provide an order of the persistence of
the compounds in ground water or soil

7.2 Trichloroethylene

This section provides a discussion of the fate and transport of TCE.
TCE has been detected at concentrations equal to or greater than the
MCL in ground water samples collected from monitoring welis MW05
(Site 4 - Former FTA) and MWO08 (Site 12 - Aircraft Parking Apron
Area).

7.2.1 Potential Routes of Migration

TCE has been detected in elevated concentrations in ground water at
Sites 4 and 12. Potential routes of migration for TCE includes:

* Vapor movement of TCE from the water table to the vadose zone
and from the vadose zone to the atmosphere; and

* Horizontal transport of TCE in ground water via ground water flow.

7.2.2 n i istence

The environmental reactions which result in the degradation of TCE
are reviewed in the following subsections. Three degradation processes
are discussed here: aerobic processes, anaerobic processes, and abiotic
processes.

7.2.2.1 Aerobic Processes. Aerobic degradation is a biclogical process in
which bacteria utilize oxygenr molecules in a water/soil system to
degrade crganic compounds. In the aerobic degradation process, the
bacteria derive energy from the breakdown reaction, and utilize the
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organic compound as a source of carbon. The aerobic process typically
involves the addition of oxygen and the removal of hydroger: from the
organic compound, such that the compound is oxidized.

The results of early laboratory studies indicated that the aerobic
degradation of chlorinated solvents such as TCE was not possible;
however, more recent studies have indicated that aerobic degradation
of chlorinated solvents can occur, particularly when degrading bacteria
are stimulated by the addition of methane and oxygen. However, this
aerobic process is not believed to occur under natural conditions.

7.2.2.2 Anaerobic Processes. Anaerobic processes are those in which
organic compounds are degraded by bacteria in the absence of ox;gen.
Instead, in anaerobic degradation, the bacteria utilize inorganic, oxygen
bearing compounds such as nitrates, sulfates and carbon dioxide to
degrade organic compounds. Studies have reported that under
methanogenic conditions, where sulfate ‘s used by bacteria to facilitate
degradation, the degradation of TCE can occur via reductive
dechlorination.

Reductive dechlorination is a process where bacterial action results in
the removal of chlorine atoms from the chlorinated solvent. In
anaerobic processes, reductive dechlorination will remove a chlorine
atom from TCE resulting in transformation to a DCE isomer.
Continued reductive dechlorination transforms the DCE isomer to
vinyl chloride, and finally the reductive dechlorination process
concludes with the transformation of vinyl chloride to ethene. The
DCE isomer and vinyl chloride are referred to as intermediary chernical
components of the reductive dechlorination process. Anaerobic
degradation of chlorinated solvents was discovered when aquifers were
found ~ontaminated with intermediary chemical components which
had not historically been used at the overlying sites.

Studies have indicated that during anaerobic degradation, the relative
ratios of intermediary chemical components such as DCE and vinyl
chloride are dependent upon the level of methanogenic activity of the
water/soil system. Under typical environmental conditions, DCE will
be more predominant than vinyl chloride. When methanogenic
activity is very high, however, vinyl chloride will be the predominant
intermediary chemical component.

Laboratory studies have not reached agreement as to which DCE
isomer is formed from TCE during the anaerobic process Various
studies have indicated that 1,1-DCE as well as trans-1,2-DCE and cis-1,2-
DCE are formed while another study have found that only the
intermediary chemical component, 1,2-DCE. It has been suggested that
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pH plays a role in the specific DCE isomer(s) formed from the reductive
dechlorination of TCE.

In summary, while it is known that chlorinated organic compounds
will degrade under anaerobic processes, the specific conditions required
to initiate and maintain anaerobic processes are not well understood.
The presence of only low concentrations of an organic compound in a
water/soil system may not be adequate to stimulate bacterial growth
such that anaerobic process are initiated. In addition, certain oxygen
sources may be required by degrading bacteria to breakdown specific
organic compounds. For example, there is conflicting research
regarding the degradability of TCE under denitrifying conditions.
Finally, the conditions that effect the rates at which anaerobic processes
proceed are not completely quantified. It has been suggested that there
is a specific redox potential threshold above which degradation TCE to
vinyl chloride will occur rapidly.

7.2.2.3 Abiotic Processes. Abiotic processes involve strictly chemical
and photochemical reactions, and physical processes such as leachmg
and volatilization.  Abiotic processes can be important in the
assessment of the degradation characteristics of a water/soil system.

TCE can also degrade abiotically. TCE may undergo a reductive
dehalogenation process to form 1,1-DCE, cis-1,2-DCE or trans-1,2-DCE.
This is typically a biological reaction, however, and is not a significant
abiotic degradation reaction for TCE.

_7.2.3 Contaminant Migration

TCE may undergo aerobic, anaerobic or abiotic degradation processes.
In each case, however, these processes produce one or more isomers of
DCE or vinyl chloride. Trans-1,2-DCE has been detected in grourd
water samples collected from Site 12 - Aircraft Parking Apron Area
monitoring well MWO0S. Presence of this compound in ground water
may indicate that degradation reactions may be occurring in ground
water underlying the Base. Table 7-1 presents a summary of available
data for the half-life of TCE in ground water and soils.
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SECTION 8.0

RISK ASSESSMENT

Information provided by the NDEP indicates that the regulatory
structure currently in place in Nevada (as of January 1996) does not
allow the application of risk assessments in lieu of numerical cleanup
standards. The agency provides a list of action level concentrations for
soil and ground water in its Contaminated Soil and Ground Water
Remediation Policy dated June 25, 1992. However, application of the
policy to the NVANG Base required some research regarding the most
recent toxicological data for the compounds detected in Base ground
water and soils. Additionally, information regarding potential fate and
transport of compounds detected at the NVANG Base were used to
outline the exposure scenarios that are required to apply the NDEP
remediation policy to impacted soils and ground water. The following
subsections provide a summary of processes and procedures used to
develop action level concentrations for NVANG Base soils and ground
water.

8.1 Potential Soil Remediation Standards

Consistent with NDEP guidance, the development of potcntial
remediation standards for soils considered all potential exposure
pathways associated with this medium. Based on aralysis of potential
exposures at the site, soil remediation standards were derived for two
separate exposure pathways: direct contact with soils and protection of
ground water. Direct contact standards were calculated following the
methodology established in Subpart S of the RCRA Corrective Action
Rule (EPA, July 1990). These calculated values reflected current toxicity
data listed in Integrated Risk Information System (IRIS), EPA's primary
toxicity data base (accessed July 1995), and in the compilation of
preliminary remediation goals prepared by EPA/Region IX (September
1995). Table 8-1 presents a summary of toxicological factors used in the
remediation goal calculations.

Soil remediation standards developed for evaluation of the ground
water pathway were based on a tiered approach, as described below:

e Where a Toxicity Characteristic Leaching Procedure (TCLP) standard
was available, that numeric value was used as the remediation

8-1
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